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Belt Conveyors 


for Storage Equipment 
An S-A Belt Conveyor equipped with Unit Carriers will give 


yy YA unfailing service. The illustration shows a long belt operatin 
ae over the smooth running Unit Carrier. . , 
| The conveyors equipped with ball bearing carriers require 
less power to operate—they reduce the belt wear and require 
less attention than other types. 

Operating and upkeep expense is materially lowered with the 
use of S-A Conveyors. 

Write today for further information and data 
regarding S-A equipment. 


(Are you on our mailing list to receive the “Labor Saver,” the monthly house organ 
containing a wealth of information regarding labor-saving machinery?) 
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Civil Government at Colleges 


E HAVE OFTEN MARVELED at the intense 

W crystallization of habit and character that goes 

on, let us say roughly, between the ages of fifteen and 

twenty-five, which is for many the college period. It 

is as if Nature had set aside this period to mould the 

man and then launched him forth, for better or worse, 
into the game of life. 

Why is it that connections, tricks of speech and man- 
ner, habits of thought, acquired at this period, outweigh, 
in intensity and persistence, subsequent far more 
important associations and development? Many men 
remain set as it were in the immature mould in which 
they emerge from that period. Only the most virile 
of intellect and character keep up their evolution, and 
so remain in the spiritual sense forever young. But 
if this is the case, how much thought and care should 
be applied to this our main formative period! What 
a burden of responsibility have our college overseers, 
faculty, and students! 

Again, if the accepted principles of evolution and 
ontogeny be true—and there is little doubt that they 
are—the individual, from the embryo to the mature 
man, goes through all the stages of the development of 
life, in his growth. Passing by the embryonic and 
pre-natal stages, we recognize in the small boy the 
so-called savage—the impulsive, nature-reacting, 
thoughtless stage; and those who really know the so- 
called savages, or primitive peoples, are quick to prove 
this by the obverse conclusion, that they simply have 
the characteristics of children and are to be best under- 
stood and dealt with as such. 

The further consequence of this theory, in the ado- 
lescent youth, has not been so generally perceived; but 
does it not follow that before He reaches the age of 
manhood—which the law, dimly striving to fix a limit, 
has determined at twenty-one, but which may be less 
or a good deal more, according to the individual—he 
passes through the stage intermediate between that of 
the primitive man and the best present-day man to 
which his individual heritage entitles him? For the 
so-called Anglo Saxon, will not the adolescent pass 
through all that struggling, warring, triba!, feudalistic, 
fiercely sensitive, chivalrous, emotional, intolerant, loyal, 
impulsive period, which we may understand by studying 
the history of our race from the remote and middle 
ages down to the present? The country recognizes this 
principle when it drafts youths of eighteen into the 
army but denies them a vote till they are twenty-one, 
thereby frankly and brutally ruling that they make 
good soldiers but poor citizens at that age. 

This bears on the problem of the colleges—their train- 
ing, the discipline and government. It means that the 


student must be educated—led out, as the Latin deriva- 
tion implies—in the best possible way to the highest 





that evolution has attained at the present day. It also 
means moderate and progressive and wisely safeguarded 
experiments in student self-government; but, as a corol- 
lary, that absolute self-government must be tempered 
and guided and controlled by the mature men; and the 
responsibility for this naturally rests on the faculty and 
on the overseers or governing boards. These mature 
men have, in the best sense, a mandate over the youth 
under their control; they have at the least a protecto- 
rate, and are more responsible for the students than 
are the students themselves. 

Boards of overseers and faculties should bear these 
truths in mind; and student government should ac- 
cordingly be under mature control. Such boards and 
faculties should be chosen with this in view—that they 
represent the best as mature men and guides and friends 
of youth—as much as or more than from their learning 
and their ability to cram the expanding brain. 

Where the superior government is inadequate, weak, 
and unfit, and student government is given full sway, 
we shall see strange things, which demonstrate at once 
our theory. Democratic government tends to become 
tyrannical, just as in our immature democracies: per- 
sonal liberties are curtailed, and the government indulges 
itself in making petty rules that attack personal liberty, 
and takes a medieval delight in their autocratic and 
often cruel enforcement. A freshman must not cross a 
certain strip of grass, or wear a necktie of a certain 
color, or wear any but a certain cap, and so on and so on. 
Some of our colleges countenance long lists of gravely 
enacted and printed rules of this infantile kind. Thus 
the colleges, which should represent the maximum of 
individual expression, freedom, and equality, often hark 
back, instinctively, further than the small-town spirit, 


to the medizval classes, cliques, special privileges, and 


petty blue laws which they should strive to outgrow. 

The oldest member of the Cornell faculty, in point of 
service, Professor George Lincoln Burr, has come forth 
with a classic pronouncement on this condition as it 
exists at Cornell. The occasion was the ducking by 
200 sophomores of a freshman for failure to wear the 
prescribed freshman cap; after which ducking the fresh- 
man left the college. We quote from the daily papers: 

“Professor Burr intimated that he would resign un- 
less the board of trustees of the university took action 
to prevent the interference of student government with 
individual liberty. s 

“In his statement Professor Burr described meeting 
a group of students on their way home from the Beebe 
Lake ducking. ‘They were returning,’ he said, from 
the punishing by lynch law of a fellow student for fail- 
ure to wear a certain cap. One of them was heard to 
remark in self-congratulation: “Here are 200 real 
men.” He was right. The other day I saw a group of 
dogs baiting a kitten. They were real dogs. They had, 
I have no doubt, red blood.’ 
773 
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“Professor Burr said that he regarded a matter of 
clothing a small thing to fight for, and asked by what 
right the students are permitted to prescribe costumes 
for other students. He then declared that the freshman 
cap rule was formulated some years ago by a ‘handful 
of students at a down-town resort,’ and that the student 
opinion has since come to acquiesce. ‘But what repre- 
sentation was there?’ he asked. ‘What chance for dis- 
cussion? What room for protest? And who could give 
any body of students authority in matters to which not 
the university itself, nor the civil community, presumes 
to dictate?’ ” 


Underground Electrical Prospecting 
E PRESENT in this issue the first part of an 
extended abstract of an article written by C. 
Schlumberger, a mining engineer and professor in the 
Ecole Nationale Superieure des Mines, Paris. Sherwin 
F. Kelly translated the article from the French under 
the direction of Mr. Schlumberger. 

The article is a conservative review of efforts having 
for their purpose the discovery of mineral deposits by 
electrical methods, a theoretical discussion of the 
potentiometer method of examining ground, and a de- 
scription of experiments to determine the applicability 
of the method to mineral discovery or ore hunting; 
together with such conclusions as were warranted by 
the experimentation. Inasmuch as the subject is pre- 
sented scientifically, and as the conclusions are con- 
servative and credible, although there is a noticeable 
optimism on the part of the author at times, we feel 
justified in presenting the article to our readers. 

The method consists in passing a direct current be- 
tween two distant points and determining lines of 
equipotential between the two points by means of a 
potentiometer, equipped with non-polarizing electrodes. 
The lines of equipotential are mapped and can be 
traced out with a considerable degree of precision. 
Concentration, spreading or deformation of the lines 
of equipotential, symmetrical or unsymmetrical dis- 
position of the plotted curves, are the keys by which 
the underground structures are interpreted. 

Necessarily, there must be worked out a relation 
between accurately known structure and the indications 
of the potential map. Mr. Schlumberger has done this 
in a sufficient number of experiments to be imbued 
with the thought that the method presents useful pos- 
sibilities. In his conclusion, he states that “electrical 
processes will probably never give certain and precise 
results. Their domain is to furnish more or less clear 
indications, serving as a guide for the orientation of 
researches by drill, shaft, or gallery.” In a tentative 
way he limits the application of the method to compara- 
tively shallow depths. He states that “The present 
study constitutes a beginning. Perfections or other 
analogous methods present themselves to mind and seem 
to merit serious investigations.” 

The weak points in the method appear to be, first, the 
greater influence of the immediate surface zone upon 
the equipotential map as compared with deeper zones 
about which naturally there is need for greater infor- 
mation (a good geologist can usually work out the 
structure by the customary method of extrapolation 
from observed exposures to a greater depth than the 
equipotential map indicates); second, accentuated 
topographical relief in itself favorable for detailed 
geological examination appears to be a considerable 


obstacle to the accurate interpretation of the equi- 
potential map; third, unless the mass of an orebody at 
depth is sufficiently great, it will have small influence 
upon the surface equipotential map (where large ore- 
bodies exist at depth, the surrounding evidence of their 
presence in many cases extends to the surface at some 
point or points and falls within the range of ordinary 
geological examination) ; fourth, spontaneous polariza- 
tion, earth currents, heterogeneities produced by insig- 
nificant presence of water zones interfere to a greater 
or less extent and necessitate greater study before 
their influence can be estimated accurately; fifth, the 
method appears to be suitable for the study of steeply 
dipping strata and formations (in themselves favorable 
for geological examination) and less adaptable for hori- 
zontal or blanket formations; sixth, the crucial test of 
actually discovering significant ore deposits in regions 
where there has been no exploitation has not been 
applied. 

Our own study of Mr. Schlumberger’s presentation 
leads us to the conclusion that the method is limited 
in its scope. Only to the hands of a thoroughly trained 
and experienced mining geologist can the making and 
interpretation of the potential map be intrusted. Such 
a geologist would have to spend several years in in- 
tensive study of the method as applied to known field 
conditions before he would be competent to make use of 
it. Under such circumstances the method might be- 
come an auxiliary to the customary field methods now 
employed. It would, however, extend and possibly 
assist the extrapolation between known structures, and 
thus tend to give both areal and structural geolog- 
ical maps a higher degree of accuracy than they now 
have. At present, such maps possess a large personal 
element, and the potentiometer method offers some 
hope of reducing this, although it cannot eliminate it 
entirely. 

The potentiometer method will not revolutionize min- 
ing, nor will it discover many new deposits to further 
embarrass the lethargic metal market. It will at best 
simply add another field method and additional instru- 
ments to the kit of the field engineer, which up to the 
present contains a clinometer, compass, magnetometer, 
and hand level. It will provide further work for the 
surveyors and endless discussion among mining geol- 
ogists. In the end, it will probably contribute its mite 
toward the continuation of the mining industry. 





The Licensing of Mining Engineers 


HE LICENSING OF ENGINEERS by state au- 

thorities has been provided for by law in many 
states, and in many of the remaining states such a 
law is under consideration. The American Association 
of Engineers is active in support of such legislation, 
believing that it will prevent the practice of engineer- 
ing by those who are unqualified: and, conversely, 
secure the available practice to those who are qualified. 
The Engineering Council, which represents all engi- 
neers, has considered the problem, and recommended 
a model bill which would provide the maximum oppor- 
tunity and equity, granted that such legislation must 
pass. We find many engineers in general—civil and 
electrical engineers—lukewarm or indifferent on the 
subject, and concerned only that the licensing legisla- 
tion, taken as inevitable, shall be as well planned and 
thoughtful as possible. In New York State at present 
there is a movement to take away the privilege of cor- 
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porations to secure a license, and to insist that instead 
only the individual engineers employed by those cor- 
porations shall be licensed. This is a question that 
concerns mining engineers little. The great engineer- 
ing corporations which have developed in civil, me- 
chanical, and electrical engineering have not similarly 
grown up in mining engineering. 

The mining engineer’s profession is indeed a thing 
somewhat apart from engineering in general, and it 
will be found to be a mistake, and a lack of necessary 
refinement of definition and precision, to always lump 
his profession, his needs, and his expression with all 
the other engineers, from ceramics to sanitation. He 
is engineering the great mining industry; he is a scien- 
tific exploiter of natural wealth, more akin to the scien- 
tific farmer than to the builder of subways. He must 
know geology, mining methods, chemistry, metallurgy, 
mechanical and electrical engineering, accounting, mar- 
keting, labor, and human nature. He should speak for 
himself. 

What does the mining engineer think of the system 
of licensing? We find in conversation a wide diversity 
of opinion. Many mining engineers are opposed to it 
as (in their opinion) productive of no tangible good, 
while it would involve red tape and the prospect of 
politics and ring methods. Others believe strongly 
in it, holding that it will exclude the unfit pretender or 
the half-baked pseudo-engineer, and, of course, to that 
extent, protect them in their own practice. But through 
none of his organizations has the mining engineer ex- 
pressed his collective opinion on the subject. 


Dollar Copper 

AIRYMEN WHO PURCHASE margarine instead 

of butter for home use are the object of much con- 
temptuous criticism by journals serving the dairy indus- 
try. How can the general public be expected to favor 
butter over margarine when dairymen themselves buy 
the cheaper product, is the general argument. Follow- 
ing the same idea, why don’t we urge copper producers 
to buy copper products? Frankly, we do not have the 
heart. 

Not long ago, a certain company in one of our best- 
known Western mining districts had occasion to buy 
some sheet copper and some copper tubing. The order 
was sent to the Salt Lake Hardware Co., reputed to be 
one of the largest and most reliable supply houses of 
the country. Now, with copper selling for less than 
13¢., and sheet copper quoted at 21lic. wholesale in New 
York, what do you suppose this buyer of a few sheets 
of copper had to pay? Why, 54c. per lb. plus freight. 
And with copper tubing quoted at 26c. per lb. in New 
York, what do you think the buyer had to pay for 
200 ft. f.o.b. Salt Lake? A mere $1.04 per lb. The 
extra 4c. over the round figure in each case is interest- 
ing. Is it to make it appear that the justifiable price 
has been carefully calculated to the exact cent, or is 
the hardware company patterning after the department 
store bargain? If the latter, why not 49c. and 99c. 
instead ? 

Copper tubing is of course in great demand just now, 
but we don’t all use it for that, and it seems unfair 
that the law-abiding consumer should pay bootleg prices. 
The next time we see a copper producer who has pur- 
chased something of copper when he might have taken 
a substitute, we shall feel it in order to salute him as 
a true sport. 
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The High Cost of Mining 

INING MEN ARE COMPLAINING about the high 

prices still charged for many necessary operating 
supplies, particularly for explosives, and generally be- 
lieve that sellers of such commodities are neither doing 
their part in assisting deflation nor in any way trying 
to alleviate conditions for the miner, compelled to mar- 
ket his product below cost or cease operations. In the 
Engineering and Mining Journal of April 9 was pub- 
lished a table of the comparative cost of mine supplies 
in recent years. This table was prepared by the Ameri- 
can Zinc Institute. Comparing prices in December, 
1920, with those in 1914 for some of the more important 
articles listed, we obtain the following percentages of 
present as against pre-war figures: 


Per Cent Per Cent 

Serica testes ved ese 304 Canvas belting. . 5A eich 
Gasoline. . ceeds os pe eee 308 
Kerosene. . eeazeenee eee Malleable ee: er 
Cylinder oil.. eee coe Brass valves. . ee 
40 per cent t gelatine. Biaaaarevs 174 po eer 200 
Fuse. . bxicuys Ha Wire-wound rubber air hose 212 
Waste. . Saute odenes. ae 0" Sa 
Sheet steel............-.- 140 IOMERR aac oe ade ccadoas 247 
pO 8 eee 140 WIG GONE occ ce seee 222 
Rubber belting. . ... 140 Manila rope.............. 260 
EUAN ane Karddwk tanees 129 


It will readily be seen that deflation still has a con- 
siderable distance to go, although, of course, prices have 
dropped considerably in the last four months since the 
data were collected. Metal producers are in a different 
position from most manufacturers. They not only find 
little outlet for their product, but must take approxi- 
mately pre-war prices. Manufacturers, in general, are 
asking prices which would net them a profit with normal 
sales, but can sell next to nothing. 

As to explosives, they do not seem to be advanced as 
much as most other supplies, but the fact that aggra- 
vates and exasperates mining men is that present prices 
are approximately the same as were charged at the 
height of the war demand. For example, 40 per cent 
gelatine was $11.50 in 1914, $20.50 in 1917, $22.50 in 
1918, $21.50 in 1919, and $20 in December, 1920. Large 
quantities of glycerine and sulphuric acid are used in 
the manufacture of explosives. Early in 1918, sulphuric 
acid was about $42 per ton, and glycerine, 70c. per Ilb., 
compared with $20 and 20c. at the end of 1920. It 
would appear that the manufacturers of explosives did 
not boost prices to the extent that was fashionable 
during the war. Doubtless they felt that their tre- 
mendous profits were sufficient without their doing so. 
Now, with labor still high, they probably do not feel 
that their prices are exorbitant compared with those of 
other commodities. However, mine operators do not 
look at things in this light. They note the low cost of 
acid and glycerine and feel that prices of the finished 
article should come down. They are dissatisfied, and 
we have heard that some explosives consumers are unit- 
ing to manufacture their own dynamite. 

Metals seem to be the only commodities that are 
cheap. In the whole list of supplies whose prices were 
published, elevator cups were the only things shown to 
be cheaper now than before the war. But, unfortu- 
nately, even elevator cups are more expensive, the pre- 
war price apparently being a typographical error! How- 
ever, we should take heart. Cheap raw materials will 
in time result in reasonable prices for manufactured 
products, and probably by that time we shall also have 
good prices for our copper, zinc, and lead. So the cycle 
goes. 
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WHAT OTHERS THINK 


IsItTaxation Without Representation? 

At a meeting of the New York Section of the 
Mining and Metallurgical Society of America on March 
24 the subject of mine taxation was discussed by several 
specialists on that subject. The absence of bias, and 
the fairness with which the whole matter of national 
and local taxation was handled, would have delighted 
departmental officials had they heard it. The tone of 
the discussion augurs well for the results of the work 
of the committee which the society has appointed for 
the purpose of considering mine taxation. The bulletin 
containing a report of this meeting will be one of the 
most interesting that the society has issued. Its sub- 
ject matter may not properly be suggested in advance 
of publication, further than to state that nothing was 
said at the meeting of the taxes paid by American- 
owned mines in foreign countries and by American 
employees working abroad. 

This is a subject entirely sufficient unto itself and is, 
perhaps, more closely associated with another interest- 
ing activity of the society than it is with mine taxation. 
I refer to the subject of an American foreign policy as 
relating to mining industries abroad. 

What encouragement, if any, is offered to Americans 
by our Government to develop mineral resources outside 
of the United States? Little or none. Mining is not 
singled out for special neglect, but stands on much the 
same footing as the development of any other foreign 
business. 

The Carnegie Endowment for International Peace 
recently published a collection of official statements of 
Presidents and Secretaries of State on the American 
foreign policy as it has been developed through various 
administrations, from that of Washington down to the 
present time. 

It does not require many pages to give a fair idea of 
the extent of our foreign policy. Three points only 
stand out with prominence, the Monroe Doctrine, the 
settlement of international differences through arbitra- 
tion or an international court, and the desire to keep 
the United States out of trouble by advising the 
citizens to settle their own difficulties in foreign lands 
without calling for help from home. 

But why should we bother our Government with the 
development and encouragement of foreign industries, 
with the development of minerals in other lands than 
our own? 

The answer to the first part of the question appears 
in some form in every issue of the daily press, and as 
mining is but one phase of the development of industries 
abroad, the reasons for fostering the mining industry 
are the same. 

We are now fortunate in having in the Cabinet of 
the President at least one man fully alive to the necessi- 
ties of the situation. Already he is making headway 
with plans that have never before been thought of in 
Washington. And what can this Secretary do for the 
mining industry? We hope for much. We will be 
thankful for little. Perhaps one of the greatest aids 


that we could ask, and one that it would cost least to 
give, would be the moral support of our Government; a 
declaration of purpose to the effect that while we con- 
ducted our operations in obedience to the laws of our 
country and in conformity to those of the land where 
we work, so long will our country undertake to see that 
we receive justice under those laws. 

Again, in the matter of taxation there is an oppor- 
tunity to render vital assistance. At the last session 
of Congress the Dyer Bill passed the House. This bill 
remitted certain income taxes of companies formed to 
promote trade with China. This principle could logically 
be expanded until it included incomes derived from 
foreign investments in mining enterprises, and it would 
be with entire justice to our Government and all of its 
citizens. 

A serious attempt is now being made through the 
National Chamber of Commerce, and through American 
chambers abroad, to except from the Federal income 
tax all or a portion of salaries earned abroad, salaries 
that are earned in the development of foreign trade or 
industries. 

Many mining engineers feel that they are today 
paying a high price for the privilege of retaining their 
American citizenship, while they and their families 
remain abroad and suffer all the inconveniences of the 
absentee. 

Many an engineer who regularly pays his taxes feels 
that his Government is giving him no quid pro quo. It 
would be proper that these taxes be reduced or remitted 
until the American or his family set foot on their native 
land, but what would be far more proper, and more to 
the point, would be the establishment and maintenance 
of a policy recognizing the responsibility of this Govern- 
ment toward its citizens temporarily abroad; a policy 
that would make the payment of American income taxes 
by this class of citizens a pleasant duty rather than a 
disagreeable necessity. F. F. SHARPLESS. 

New York. 


How Should a Mining Engineer 
Be Trained? 


No man hurts our feelings more than he who asserts 
or implies our personal inferiority—even if the infe- 
riority be real, the assertion of it irritates none the less. 
I am therefore not surprised that several of your readers 
have taken exception to your expression, “only a corre- 
spondence-school engineer.” So, also, they may to your 
jocular suggestion that such engineers “should be re- 
stricted in their practice to engineering by corre- 
spondence.” 

Let us be quite honest with ourselves, and see if we do 
not all agree on the main points under discussion. Lin- 
coln was the greatest American of his time, if not of 
all time, yet not even the most ardent of the home-study 
advocates would recommend an educational system based 
on his training. But no more should we deride him, as 
did the press of his day, because of his lack of a “school” 
education. In other words, though practically everv 
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one of your readers will acknowledge that a technical 
training is of real value, this does not justify the impli- 
cation that because a man has not had that advantage he 
cannot be a first-class mining engineer. 

All men of average intelligence may be divided into 
three classes: First, the considerable number who could 
not, with any amount of training, become mining engi- 
neers. Second, the many who can achieve that distinc- 
tion (?) only by years of careful instruction, both 
theoretical and practical. Third, the select few who per- 
haps have had no more schooling than Lincoln, but who 
so quickly grasp the essentials of the profession and 
exercise such good judgment that they speedily develop 
from muckers and miners into first-class mine superin- 
tendents and managers. These men of the third class 
are deserving of high praise, and merit the name “min- 
ing engineer” quite as well as the average technical 
graduate in the profession. 

Eight years of university life, as student and instruc- 
tor, have fully convinced me of the value of the training 
obtained in such institutions. But I have great respect 
for the man who has actually “made good” in any pro- 
fession, be he a correspondence-school graduate or 
otherwise. F. E. LATHE. 

Deschenes, Que. 


Reminiscences of Cyaniding in Ecuador 


In connection with the article on a cyanide plant in 
Ecuador, which appeared in the Engineering and Min- 
ing Journal of April 2, I wish to make a few comments: 

It is fourteen years since some of us talked over the 
proposed plant for the property discussed. It is twelve 
years since I was there, as resident manager. 

The author refers to the small percentage of sul- 
phides in the ore. From 1902 to 1908 the ore contained 
about 10 per cent of sulphides, if my memory be re- 
liable. The total gold and silver extraction then, with 
a crude plant, was about that now claimed for the new 
plant, with its high gold and low silver extraction. 

The plant is situated where severe earthquakes occur 
frequently, averaging two per month, besides the little 
shakes like those one still feels in San Francisco. 
Several concrete vats, rectangular, without reinforce- 
ment, were still standing, badly cracked, in 1902, when 
I first saw Portovelo. A year or so later a reinforced, 
circular, concrete vat was constructed for mill solu- 
tion storage. It resisted the shakes for several years, 
and was in good condition when I last saw it. It was 
built much more cheaply than the vats described. The 
reinforcement was chiefly of spirally.wound steel cable. 

The author’s description of the pebbles used for re- 
grinding is of interest. A consumption of 110 lb. of 
pebbles per ton of ore will materially affect assay re- 
sults per ton. I wonder if this “salting” was taken into 
account. The minimum mule freight on Danish pebbles 
from the coast to the mine, at the property described, 
is about the same as the railroad freight from Gal- 
veston to Colorado mining camps. Sometimes three 
pounds of pebbles will crush a ton of ore. I think the 
Zaruma ores are about as hard as the Telluride, Col., 
ores. With an experience of over five years in each 
place I think the Zaruma cheap pebble experiment was 
not worth while. 

A dozen points in the operating details interest me. 
The great improvement in precipitation over our old 
methods there is noticeable. When we precipitated 
three pounds of copper per ton of solution, and had 


a string of zinc boxes almost as long as a modern car- 
bon black plant, we welcomed the use of lead acetate 
and other helps. 

The property of the South American Development Co. 
is of great promise. Large areas are almost unpros- 
pected, although Pizarro’s men mined there. Some day 
operations will be conducted on a scale that will attract 
the attention of the world. W. H. STAVER. 

Idaho Springs, Col. 


To Which We Say ‘‘Amen’”’ 


The present depression in the mining field has hit all 
classes connected with the industry. Technical men 
are no exception. Many able men have had to turn 
from mining and metallurgy to new and untried fields 
in order to maintain a livelihood. Some have not even 
succeeded in doing that. Fortunate individuals are 
about to take much-needed vacations while awaiting 
the turn for the better. Certain it is that many accom- 
plished men are now finding considerable time on their 
hands after their activities of the last few years. 

Contemplating this condition, it occurred to me that 
now might be a good time for these technical men to 
set down some of their experiences. When rushed with 
daily duties there has been little time to make records 
of the methods used and the results obtained. There 
is the danger that, if these things are not recorded, 
the first fresh impressions may fade away. 

It would be a fine thing if our technical men could be 
induced to contribute some of their experiences to the 
literature of the day. The preparation of the technical 
article is one of the finest possible ways for a man to 
get a good bird’s-eye view of his own work and to make 
more exact many things which were rather hazy in his 
own mind. When he comes to put down in black and 
white just what has been done he finds considerable 
data requiring verification and correlation. Oftentimes 
when all the data has been got together and studied as 
a whole, a better method of procedure will be revealed 
than had been actually utilized. Would it not therefore 
be a good thing for both the writers themselves and 
their brethern of the same profession to now use some 
of the idle time in setting down the experiences and 
conclusions of the last few years’ work? 

Salt Lake City. L. D. ANDERSON. 


The Crowe Process on Gold Solutions 


Allan J. Clark’s figures in Engineering and Min- 
ing Journal of March 19 are welcome: they amply con- 
firm my suggestion that that consumption of 0.407 Ib. of 
zine per ton of ore should never have been permitted. 
They emphasize Mr. Clark’s own figures (p. 23, Vol. LII, 
Trans. A. I. M. E.) of 0.2 lb. of zine dust to the ton for 
precipitation of his low-grade solutions. 

I shall be grateful to Mr. Clark if he will supplement 
his figures by a statement as to the tonnage and con- 
tent of solutions precipitated and the efficiency and pro- 
portion of the precipitation in both circuits. A low 
zinc consumption obtained by the recirculation, through 
ore charges, of solutions imperfectly precipitated would 
not commend itself to the majority of cyanide workers. 
Mr. Clark himself states (p. 69, idem): “The establish- 
ment of the decantation process creates a large vol- 
ume of low-strength solution which is successfully pre- 
cipitated by zinc shavings, where zinc dust has made 
only a qualified success.” ALFRED JAMES. 

London. 





778 ENGINEERING AND MINING JOURNAL Vol. 111, No. 19 


The Vanadiferous Asphaltites of Central Peru 


Occurring as a Series of Veins in Cretaceous Limestones, They 
Are Found in Four Districts—Vanadium Is Present, but Not in 
Sufficient Quantity To Make Commercial Extraction Profitable 


By JOHN G. BARAGWANATH 
Written for Engineering and Mining Journal 


the year following the armistice, attention was 
turned to the asphaltite deposits of central Peru 
as a possible source of vanadium, the ores of which 
were then in considerable demand. Investigations of 
some of the more promising of these deposits were 
made by a number of engineers with a view to burning 
the asphaltite and producing an ash sufficiently high in 
vanadic oxide to warrant its exportation to the United 
States or England. After satisfactory tests had been 
carried on in the laboratory, several practical experi- 
ments were made in the field on small lots, but the 
results obtained were not definite enough to justify 
the exploitation of any of the deposits on a commercial 
seale. It is extremely doubtful, in fact, whether the 
contained vanadium of these asphaltites could ever be 
profitably extracted, except under abnormal conditions. 
Many of the Yauli and Huari deposits have been 
worked intermittently for the last thirty years, the 
asphaltite being burned under boilers and in reverbera- 
tory furnaces, and used for domestic purposes. 


" [tte sear tat the period of the war, and during 


OCCURRENCE OF VANADIUM COMMON IN 
PERUVIAN ASPHALTITES 


The presence of vanadium in the Llacsacocha as- 
phaltite was discovered as early as 1892, at which time 
the mine was being worked by a French company to 
furnish fuel for boilers at the near-by silver mines of 
Andaychagua. Several tons of the ash are reported to 
have been shipped to France for experimental purposes. 
Subsequent investigations showed that the occurrence 
of vanadium was not confined to the Llacsacocha deposit, 
but that practically ail of the asphaltites of the region 
carried appreciable amounts of the metal. 

D. Foster Hewitt has described some of the asphaltites 
of the Yauli district in connection with his reports on 
the famous Minasragra mine of the Vanadium Corpora- 
tion, and has suggested an interesting theory of their 
origin. Among other authorities who have discussed 
these deposits are W. F. Hillebrand, W. G. Wagner, 
Lester Strauss, F. Malaga Santolalla, and C. L. Romero. 
In 1919 I had occasion to make a detailed study of this 
field, and I present herewith some of the data obtained 
at that time. 


OCCURRENCE IN Four DISTRICTS 


The vanadiferous asphaltites of central Peru are 
found in the departments of Junin and Lima, along both 
slopes of the western Cordillera of the Andes, at alti- 
tudes ranging from 12,000 to 16,000 feet. The known 
occurrences extend from Marcapomacocha on the north 
to Sillapata on the south. They may be roughly divided 
into four districts, the location of which is shown on the 
accompanying map. 

The district of Yantac, near Marcapomacocha, com- 
prising part of the Province of Yauli, Department of 
Junin, and part of the Province of Canta, Department of 


Lima, lies about twenty-eight miles over rough trails 
from Casapalca, on the Central Railway of Peru, at an 
altitude of over 15,000 ft. More than a dozen veins 
have been discovered. They occur interstratified in 
limestone of Cretaceous age and vary in thickness from 
a few inches to five feet. The asphaltite carries from 
10 to 20 per cent ash, which runs from 5 to 16 per cent 
vanadic oxide, with an average of about 7 per cent. 
A typical analysis of the asphaltite is as follows: Mois- 
ture, 5.2 per cent; volatiles, 10.3 per cent; fixed carbon, 
72.2 per cent; ash, 12.3 per cent. 

The Yantac district is at present of little or no com- 
mercial importance as a source of fuel, because of the 
difficulties of transportation and the irregular occurrence 
of the asphaltite in rosarios, or small lenses separated 
by nearly barren stretches. Furthermore, the high per- 
centage of ash and the comparatively low vanadium con- 





THE DISTRICT OF YANTAC (MARCAPOMACOCHA) 


on render the asphaltite unsuitable as a source of the 
alloy. 

The asphaltite deposits of Sillapata are situated in 
the Province of Huarochiri, Department of Lima, fif- 
teen miles from the railway station of Matucana, at an 
altitude of 14,000 ft. The veins occur in a strip of 
metamorphosed limestone between two large flows of 
rhyolitic rocks. They are narrow and irregular, the 
asphaltite having been deposited both along the planes 
of stratification of the limestone and in fissures cutting 
across the formation at various angles. The asphaltite 
is low in volatiles and high in fixed carbon and ash. It 
breaks fine, and, consequently, is practically worthless 
for domestic use. The vanadium content of the asphal- 
tite will average slightly less than 1 per cent V.O,. 
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The most important deposits of asphaltite are found 
near Huari, a small town in the Province of Tarma, 
Department of Junin, lying a few miles west of the 
southern extension of the Central Railway, at an eleva- 
tion of 12,000 ft. The mineral is more nearly a true 
asphaltite (grahamite) in its appearance and behavior 

' and in analysis. There are two deposits in the Huari 
district which warrant a brief description. 

The Chiucho Mine.—This property is situated fifteen 
miles from the railway, at an elevation of about 13,800 
ft. It has been worked to a depth of 150 ft. and pro- 
duces about 300 tons of asphaltite per month. The 
asphaltite occurs in lenticular deposits interstratified in 
a series of limestones and sandstones. The principal 
vein, which varies in thickness from 6 in. to 35 ft., 
strikes northwest and southeast, with a nearly vertical 
dip. Unlike most of the other asphaltites, the mineral 
burns with a long, yellow, smoky flame and easily melts 
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SKETCH MAP OF CENTRAL PERU SHOWING THE LOCA- 
TION OF THE ASPHALTITE DEPOSITS 


down into a sticky, tar-like substance. Owing to its 
low ash, the asphaltite is regarded highly as fuel. A 
typical analysis of Chiucho asphaltite is as follows: 
Moisture, 2.35 per cent; volatiles, 40.45 per cent (sul- 
phur, 4.9 per cent) ; fixed carbon, 55 per cent; ash, 2.20 
per cent. 

The percentage of vanadium present in the ash is 
unusually low, ranging from 1 to 2.5 per cent. 

The La Lucha Mine.—This property is situated five 
miles from the railway, to which it is connected by a 
small tramway. The vein, which follows the bedding 
planes of limestone, consists of a series of lenses widely 
separated by long barren stretches. A notable feature 
of the deposit is the number of narrow, horizontal 
stringers of asphaltite which branch off from the vein 
and penetrate the cracks in the limestone. The as- 
phaltite is similar in character to that of the Chiucho 
mine, though somewhat higher in ash and even lower in 
vanadium. A typical analysis is as follows: Moisture, 
1.15 per cent; volatiles, 48.65 per cent (sulphur, 5.2 









per cent); fixed carbon, 44.48 per cent; ash, 5.72 per 
cent. 

The asphaltites of the Yauli district, which, with the 
exception of the Rumichana mine, are not at present 
important as a source of fuel, are of interest because 
of their generally high vanadium content, and the con- 
sequent possibility of their being worked for that ele- 
ment. The asphaltite is distinctly anthracitic in char- 
acter, is low in ash, and burns with little or no flame, 
leaving a light, feathery ash, which when exposed to 
the weather becomes green, owing to the presence of 
vanadic oxide. It occurs in highly deformed and tilted 
limestones of Upper Cretaceous age, both along the 
planes of stratification and in gash veins cutting inde- 
pendently across the formation. To illustrate the varied 
types of deposits in the district three characteristic 
veins will be described. 

Llacsacocha Mine.—The old Llacsacocha mine lies thir- 
teen miles, by trail, south of the town of Yauli. The 
asphaltite, though softer, resembles certain types of 
anthracite in appearance. It is black and lustrous, ap- 
parently free from pyrite, and occurs as a series of 
lenses which may be traced for more than 1,200 ft. 
along a single bedding plane in limestones dipping at 
angles of from 55 deg. southwest to nearly vertical. 
Numerous faults of small displacement and lines of 
shearing within the lenses are evidences of considerable 
local movement since the formation of the asphaltite. 
With the asphaltite are associated bands of dark shale. 

At first glance the deposit appears to be an ordinary 
seam of somewhat crushed semi-anthracite coal, but 
closer inspection reveals tiny fissures filled with as- 
phaltite radiating from the main vein. The inclusion 
of “horses” of waste within the asphaltite, and especially 
the manner in which it has been deposited around these 
fragments, are additional proof of the origin of the 
vein. 

About one hundred feet east of the Llacsacocha vein 
in the foot-wall country rock occurs an intrusive sheet 
of light green, acidic rock, which also follows the bed- 
ding planes of the limestone. This intrusion may have 
had some influence in the alteration of the original 
asphaltum to its present anthracite state. Several anal- 
yses of the clean Llacsacocha asphaltite are available, 
and of these the following is a typical example: Vola- 
tiles, 88.2 per cent; fixed carbon, 9 per cent; ash, 2.8 
per cent. 

Samples of several piles of clean asphaltite on the 
dumps averaged 3 per cent ash, carrying 15 per cent 
V.O,, indicating a vanadium content in the material of 
but 0.45 per cent V,O, Mr. Hewitt, however, gives as 
the result of thirty-seven samples, secured from the 
workings, an average of 7.3 per cent ash and 1.06 per 
cent V,O, in the asphaltite, which probably more nearly 
represents the average vanadium content of the deposit 
as a whole, inasmuch as the “bone” appears to run 
higher in the metal than the clean asphaltite. It is 
probable that asphaltite could be produced in some quan- 
tity from the mine which would average from 4 per 
cent to 5 per cent ash, with 15 per cent to 20 per cent 
as the proportion of V.O, in the ash. In actual practice 
the percentage of ash would be higher, owing to the 
difficulty of obtaining complete combustion. Although 
the vanadium content of the asphaltite may average 1 
per cent V,O,, attempts to burn it on a commercial scale 
have not proved successful, because of the mechanical 
difficulty of securing an ash free from unburned as- 
phaltite and the fact that the proportion of ash in it is 
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so low that, even should a clean ash be obtained, the 
large tonnage that must be mined and burned to pro- 
duce a ton of ash makes the cost almost prohibitive. 

Rumichaca Mine.—This property is probably the larg- 
est of the Yauli series. Owing to its favorable location 
on the railway, the mine has been extensively worked 
for the last eight years, the asphaltite being shipped to 
the Casapalca smelter. The asphaltite is similar in char- 
acter to that of Llacsacocha, but breaks finer in mining, 
making it of little value, except for certain smelter 
purposes. It occurs in irregular lenses interstratified in 
limestone, and varies in thickness from a few inches to 
forty feet at one point. The strike is north 37 deg. 
west, and the dip varies from 70 deg. southwest to 
vertical. 

A large number of samples, taken from the run-of- 
mine, clean-screened asphaltite and “bone,” show that 
although the “bone” is much higher in ash, it is also 
somewhat richer in vanadium. The average of all 
samples gave 16 per cent ash, with 5.3 per cent V,O, in 
the ash. Samples of a 2,000-ton pile of clean asphaltite 
gave an average of 9 per cent ash, which carried 7 per 
cent V,O, Experiments were made in burning the 
Rumichaca asphaltite for its vanadium, resulting in the 
production of 1.5 tons of ash averaging 8 per cent 
V,O, Great difficulty was experienced in causing 
the asphaltite to burn, owing to the predominance of 
fines. No doubt special furnaces could be devised to 
handle this material, but the vanadium content appears 
to be too low to warrant such an undertaking. 

Negrita Mine——The Negrita mine, situated fifteen 
miles from the railway, near Huallacocha Lake, at an 
altitude of nearly 16,000 ft., is an excellent example of 
the true fissure of asphaltite cutting across the lime- 
stones and shales of the district. The vein strikes north- 
east and dips 60 deg. northwest. Three distinct lenses 
have yielded about 2,000 tons of asphaltite of good 
quality. Where the vein cuts a stratum of shale it be- 
comes narrow and badly split up, owing, probably, to 
the greater elasticity of the shale, in which a clean frac- 
ture is less likely to be produced than in the limestone. 
However, at a distance of about a thousand yards, an- 
other vein, known as the Cacharata, exhibits a two-foot 
fissure of asphaltite, which is entirely across a series 
of shales. Both veins are not far from a large intrusion 
of monzonite. 

A sample from the only available pillar in the Negrita 
workings showed 2 per cent ash, with 17 per cent 
vanadic oxide in the ash. A general sample of a pile of 
130 tons of asphaltite gave 9.5 per cent ash, carrying 5 
per cent vanadic oxide. Although the Negrita asphaltite 
breaks more coarsely and is generally purer than that 
of Llacsacocha or Rumichaca, it is similar in appear- 
ance and analysis. 


ASPHALTITES OCCUR AS LENSES IN CRETACEOUS 
LIMESTONES 


It will be noted from the foregoing that, with the 
exception of the Huari veins, there exists a marked 
similarity in the occurrence and geological association 
of the Peruvian asphaltites. They are all found as 
series of lenses in extremely deformed and tilted lime- 
stones of Cretaceous age, in which are narrow inter- 
bedded bands of shale. They appear to be invariably in 
the neighborhood of later igneous rocks, a circumstance 
which may be only accidental, or may have exercised 
some influence in the formation of the deposits. The 
asphaltites exhibit little or no pyrite, but carry from 


2 to 5 per cent of sulphur. They all contain vanadium, 
which is probably present as a sulphide. 

Judging from their analyses and physical properties, 
the Huari asphaltites must be classed as grahamite (G. 
H. Eldridge, 22d Ann. Rep., Geol. Sur. 1901). Prac- 
tically all of the other asphaltites more nearly resemble 
impsonite, although in many cases the proportion of fixed 
carbon to volatile hydrocarbon is higher than that indi- 
cated in typical analyses of impsonite. The impsonite 
varieties undoubtedly represent a later stage in the 
metamorphosis of the asphalts than the grahamites of 
Huari. Their relation to the grahamites corresponds 
to that between anthracite and bituminous coal. The 
difference between the two types of asphaltite may be 
due to greater distortion of the sedimentary strata in 
which the impsonite occurs and to the proximity of 
recent igneous rocks. 


LENSES SHOW CHARACTERISTIC WIDENING AND 
PINCHING 


The asphaltites seem to have been formed toward the 
close of the period of movement which resulted in the 
violent warping, faulting, and tilting of the limestones 
which are so prevalent in central Peru. The lenticular 
formation of the deposits may be due to the fact that 
they are invariably fissure veins, whether they follow 





VIEW SHOWING LLACSACOCHA LAKE AND THE OUTCROP 
(IN WHITE) OF THE LLACSACOCHA VEIN 


or cut across the bedding planes of the limestone. These 
fissures having originally had a sornewhat undulating 
course, subsequent movement has brought the concave 
and convex portions of the fissure walls opposite each 
other, causing the characteristic widening and pinching 
of the asphaltite. 

Fairly definite theories have been advanced regarding 
the origin of asphaltites in general. In Peru it would 
appear that certain fissures had tapped “pools” or reser- 
voirs of heavy asphaltic petroleum existing either in the 
limestones and shales or in some underlying formation. 
The oil probably arose in the fissure, owing to hydrostatic 
pressure, much as it rises in many wells when the oil 
sands are perforated. True asphalts were then formed 
by the inspissation of the petroleum. They were the 
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products of natural distillation, the volatile constituents 
of the original petroleum having been lost. Subsequent 
pressure, creating a tendency for the fissure to close and 
thus squeeze the asphaltum filling, caused some of the 
material to be forced out into the tiny joints and crev- 
ices of the wall rock. Continued pressure, aided pos- 
sibly by heat and by the presence of sulphur in the form 
of sulphuretted hydrogen, produced a general hardening 
of the material and a metamorphosis to its present coal- 
like state. 


EXPLANATION OF VANADIUM CONCENTRATION, 
DIFFICULT 


The origin of the vanadium in the asphaltite presents 
an interesting, if difficult, problem. Vanadium is known 
to occur in minute quantities in many rocks, both igne- 
ous and sedimentary, but its possible presence in the 
country rock of these asphaltites would scarcely explain 
its concentration and intimate mixture with the asphal- 
tite. Assuming that the asphalt was derived from 
petroleum which originally occurred in the surrounding 
sediments and which found its way into open fissures, 
presumably this ojl-followed certain definite channels in 
reaching such fissures. It is hard to conceive of its 
having percolated through the entire rock mass in such 
a manner as to dissolve and collect any vanadium pres- 
ent, even if the chemical reactions required in such a 
process were possible. 

There seems to be a relation between the bitumens 
and the presence of vanadium. Although I was unable 
to discover any instance of vanadium having been de- 
tected in asphaltic petroleum, traces of the metal have 
been found in many asphaltite veins in the United 
States, and even in deposits of asphalt. This associa- 
tion is particularly marked at Minasragra, Peru, the 
most important known deposit of vanadium in the 
world, which Mr. Hewitt regards as “an extreme phase 
of differentiation from asphaltite.” Again, in the Prov- 
ince of Jauja, many miles from the nearest asphaltite 
deposit, I examined a stratum of black carbonaceous 
shale of great length, and more than thirty feet in 
thickness, which careful sampling showed to have an 
average vanadium content of over 1 per cent V,O.,. 

The unlikelihood of vanadium having been derived 
from the rocks in which the asphaltite fissures are found, 
or from vanadiferous solutions circulating in the veins 
during their formation, together with the widespread 
occurrence of vanadium associated with asphalts, as- 
phaltites, and even oil shales, in various parts of the 
world, leads me to believe that the metal was an original 
constituent of the asphaltic petroleum or bitumen from 
which the Peruvian asphaltites were formed. 





South African Gold Production 


The following table, compiled by the Transvaal Cham- 
ber of Mines, shows the comparison between the 
Transvaal gold output in quantity and value for the 
years 1919 and 1920: 


Witwatersrand: 1919 1920 
I 2S A Garda Hannes aot aw eunns 8,111,271 7,949,585 
IRMA IIR Sx son conn sccaedsendcenouan £38,261,020 £43,486,224 

Outside districts: 

UM CMNNIIINS ofa «or50) oe: S bcos wie Ria erw wasters 218,820 204,587 
BIMABIBUREE VOTES. 5 inne c cee crc cn cvescssesde £1,032,180 £1,118,631 

Transvaal: 

IN in ve in coc asisseses eeencaewnay 8,330,091 8,154,172 


TS WING iii esc ca encaeade Heese £39,293,200 £44,604,855 











Movements of Metals and Ores 


Imports and exports of the more important metals 
and ores to and from the United States as reported by 
the Department of Commerce for March, 1921, and the 
figures for March, 1920, as finally revised, are as 
follows: 


IMPORTS MARCH, 1920 AND 1921 
(In Pounds, Unless Otherwise Stated) 





March, March, 
1920 1921 
A RCERORG ONG: COMMMEIR oi 55 oni 35 8s see epee ees WEE ices aaa: 
Antimony matte, regulus, or metal................... 4,665,778 1,776,484 
Brass, fit only for remanufacture.............. vekeeke 2,819,756 539,068 
Copper: 
CON oo ei grad tig dis sd ase eae ne se ake 4,638,591 4,029,414 
Concentrates, contents. .... 2.00.0... cc cece cece eee 2,952,288 4,816,400 
Matte, regulus, etc., contents.....................- 2,175,457 1,020,103 
Imported from (in part): 
GN ida hs hes Pao nee eRe eR EE 118,720 123,648 
Cn nc ne ots cas dro ace eee ecw endan 4,900,757 423,480 
NMI Sooo Held east dks heed eee een .. 1,939,658 2,432,400 
Ge SWEET EAs Sd ARE EEE Ma aet ay 2,852,773 
GU AR nis ce Mike cara Cae hd HOA as aan 1,980,494 2,782,246 
A Se ee ra ene ee 49,307 
RU Nes a has a 49,227 330,952 
Unrefined, black, blister, etc... . 19,108,437 12,448,823 
ee eee 10,139,643 324,060 
Old, ete., for remanufacture.......................- 120,824 35,062 
Composition metal, copper chief value.............. 8,897 450 
Lead: 
CN ON id ois ui nbte saci aed eu eedeagaaneas 1,698,771 341,211 
Ree MONON och ca sid aie rde ae ewes xu hnaew ons 2,582,956 1,867 
Imported from: 

EN ch Pathe saad OWOe ea Beas KORO RI 1,141,974 163,269 
ED aL 8 a he oon eh ghee RE Re 3,132,378 9,867 
CONOR 55 aca. ye sao du Basan anne eee 7,375 169,942 

een ONIN cise So ies hie a Redan samanes awe 563,031 1,993,264 
Imported from: 

MED Shag a ed) ar cia aids dae ea ake, i eo 127 
CR ates ara os oder Ta vthantek cat sed ee uaa 2,880 7,800 
RN et areal lc ng Ad's C4849 VP OA SORES 560,151 1,985,337 

Manganese ore, long tone... .. .. .... 66... eee ec ewe ees 18,970 69,710 
Imported from (in part): 

PE IES 6088 tks bg Kae ack bo bat wa eens Be Faia ae 
ENRON 29 os cui dacchae eGidia ate ane wals 12,200 30,750 
De Se NO CN. 5 aks wcclcccwaw ears 1,000 38,460 

Te en RNIN a wa hale ew caaweee a 217 64 
OR RUNS fo ns 5 hcg dome Deer aawainn eae’ 14,251 18,773 
Imported from: 
POON ie cc daduindacneaivesdenws 14,251 11,223 
TE Tee COON NR Noo a ito ut ers nen mangas = aGaees 541 1,852 
Pee Re RUIN CN COR oo ok ars ccemsisine ocd kenaewes 11,980,019 3,028,356 
Imported from (in part): 
TRIN PR ENIMIIED 302 3 < Saryrs: Sige a acch ata das Pd ee a 1,764,609 907,289 
ern URE 8 oa cv pc kan ata wawea mer 9,490,145 1,689,489 
RUIN foo ick hee dilate 409,613 319,201 
PI hii aaa SEGA Ra ooh 159,510 56,000 
Zine: 
GG IS 2) oan ca a tulna tedewaradaanaden 5,355,218 981,494 
Imported from: 
Te sik in RE os he ek es aoe rae ay 786,963 470,927 
UREN Se Fnac Rida a Sa wc es needa Redneck wate 4,568,255 510,567 
FICCI OR HAE EE ON ao on sk ck cacc cca dncadeadeus 2,748 6,162,061 
EXPORTS OF COPPER, LEAD AND ZINC 
(In Pounds) 
March, March, 
1920 1921 
Copper: 

IN CIID So od 6 os hoki do a eee WES eee 10,000 60,970 
Uireeeees CNN OREO, @lO. cs oc. . oc cecdanccdctcce oguanenes 33,613 
Refined, m ingots, bars, ete... .........0 0. cece eeeee 82,266,959 36,574,236 
Exported to (in part): 

NN oc daades xxdeskssdcqedeusees saaurBen 2,605,158 2,106,438 
EN 6 i Seka s oak ok do nacedeodacnddeneasees 7,203,950 2,925,938 
CH ac acosns cc cctcedaceccaecancamesaes 10,661,454 19,020,962 
URI GD. kc, seed denneazocdyeadl 12,439,106 7,406,780 
Cad dc ad da vuceax sa veveakmigraceaneead 4,861,385 1,224,040 
ON wide dacindawesteuwreedactatcnads 2,652,061 1,164,846 

Composition metal, copper chief value.............. 60,308 3,216 
CIS 5 oo cen dccen cic cueuctweeeeoeaewn Mca cakuaes 
ba LS a reer errr herr 405,756 293,826 
DO OI ics hadecdesscatsectanecckeaeas 2,267,786 830,544 
Ws I NR soo nine Sate cdneeacncoetacuar 2,965,129 984,878 
Lead: 
Pigs, bars, ete.: 
Produced from domestic ore.............0-+-0005 960,207 77,458 
a from — MS 5224 Aveta ceannees 4,894,156 3,138,794 
Exported to (in part): 
Nese. e Lie ak deus ecaeaweuKesakeaawakas 896,000 784,000 
CNMI owe ic as seca wceetcewndedaceeswenweneaa 448,000 112,000 
CE IN a ern coe catdkcawnn vecannnee dene 448,000 2,017,347 
BEETS ca cdxcuchexicueagenescdecseeeud eae 421 112,000 
C3 wis ce sns elute neseadise ae cclancheameesa 112,172 1,200 
CE a occ wr dsacenencecndesaiadereaetaeaxs 730,234 21,649 
Zine: 
ROR oad os cedeetieadecl en nuses ides ceenmeneans 1,481,676 7,340 
Spelter: : 
Produced from domestic ore... .........-..-00005 18,542,204 174,106 
Produced from — ee SC IIGEF * ise cccaz 
Exported to (in part): 

ance... . j _ cehukdelewatacswewvadddcegarwn aad 6,309,990 ..... sae 
Wine IIR ho adiiccc ccdccusiweddnddeeasenss IG AGG EE) ddteecece 
Co, 5a se edna ae eeud eden dew eewennsess 18,063 3,750 
RS CK svc cduvanawe a wucak adds a akwen eee 1,295 136,833 

Tes GI MIN CR aia ies che eee dices cade danadeess 2,481,851 171,865 
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Study of Underground Electrical Prospecting— 
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Conductivity of Rocks and Minerals—Potential Chart—Distribution of Electrical 
Currents in the Earth— Making a Potential Chart— Direct Current Best — Non- 
Polarizing Electrodes — Spontaneous Polarization— Earth Currents— Apparatus 


By C. SCHLUMBERGER* 
Translated, under the direction of the author, by Sherwin F. Kelly+ 


cal property of rocks and minerals which has 

been employed for underground investigation 
by means of observations at the surface. The other 
properties equally susceptible of being used in observa- 
tions made at a distance, such as density, elasticity, 
specific induction, transparency to X-rays and electrical 
conductivity, have given rise up to the present to 
relatively unimportant work, which has not had any 
practical results. 

Among the methods thus indicated, those based on 
electrical conductivity are the most attractive. They 
make use of precise measures, arrest the attention on 
a large variety of geological problems, and finally point 
directly to the metalliferous minerals, good conductors 
of electricity. In this field I have conducted a series 
of experiments begun early in 1912, interrupted in 
August, 1914, by the war, and since continued. The 
present article is a summary of theoreticai considera- 
tions, previous attempts at electrical prospecting by 
various experiments before 1912, present methods em- 
ployed, and practical experiments. 


MV ateee PERMEABILITY is the only physi- 


ELECTRICAL PROSPECTING PREVIOUS TO 1912 


Method by Measurement of Resistance.—By means of 
suitable apparatus, the resistance of an earth current 
between two points A and B, a predetermined distance 
apart, is measured. The constant base is then displaced 
and another resistance measured. The finding of a line 
or area of particularly low resistance is, according to 
the projectors of the method, presumptive evidence of 
a conducting mass or an orebody. No noteworthy 
results have been secured by this method to date, but, 
in my opinion, it should not be absolutely rejected. 

The erroneous conception of the method lies in the 
fact that an electrical current passed through the 
earth between two points A and B does not travel 
directly from one to the other by the shortest route, 
but uses to the greatest advantage the entire section 
under investigation and distributes itself in the ground 
by a law which may be figured out if the earth is 
homogeneous. The lines of current come close together 
at the extremities of the circuit A and B, whereas in 
the intermediate portion they have a larger section and 
some even an infinite section. 

The resistance of the circuit AB, instead of being 
regularly distributed along the line between the two 
points, as in the case of a cylindrical conductor, is 
concentrated in the immediate neighborhood of the 
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contacts, A and B. The nearer to the contacts, the more 
pronounced is this action. On the other hand, the 
portion of the earth where the section of these threads 
of current is large, hardly enters into the value of the 
resistance. The resistance of the earth circuit between 
the two points depends, therefore, upon the dimensions 
and forms of earth sections at the contacts and the 
nature of the ground in the immediate neighborhood; 
it is almost independent of the constitution of the earth 
at a distance, and notably so of the region that is be- 
tween the two. 

A conducting mass buried in the ground will not 
lower appreciably the resistance of the circuit except 
when it is near one of the contacts A or B. Moreover— 
and this is of importance from the point of view of 
application—the value of the resistance is in a large 
measure a function of experimental contingencies (dis- 
position of the earth contacts and condition of the soil 
at those points), so that the results are necessarily 
irregular and lack precision. Where a thin regular bed 
of superficial earth (plant soil) covers rocks of differ- 
ent constitutions (sandstone, schist, igneous rocks), it 
should be possible to distinguish the nature of the hid- 
den rocks by means of comparing resistances. 

Telephonic Method.—(Daft and Williams.) In this 
method, by means of an insulated line containing an 
induction coil, rapidly variable currents are passed 
between two points A and B of the earth. A removable 
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line containing a telephone and touching the earth at 
a and b enables the passage of the currents through the 
earth to be detected, making use of the principle of 
telephoning through the ground, as depicted in the 
illustration. Lack of precision and the need for great 
experience on the part of the experimenter caused the 
method to be abandoned. 

Hertzian Waves Method.—The Hertzian waves tra- 
verse dielectrics, but are absorbed or reflected by bodies 
which are conductors. Lowy and Leimbach have taken 
out patents and have published a series of studies. For 
a conducting mass C, Fig. 1, situated in a mountain 
made up of insulating rocks (dry) and presenting steep 
slopes, the procedure is evident. The transmitting sta- 
tion E is on one side of the mountain and a movable 
receiving station R on the other side, by which the 
waves traversing the mass are studied. It should thus 
be possible to determine, judging at least from the 
theory of defraction phenomena, the shadow cones due 
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to the interception of the waves by the opaque masses 
such as C. For examinations of flat and rolling country 
Lowy and Leimbach propose to place transmitting and 
receiving antenne in drill holes. They think it possible 
to separate the antenne as much as fifty kilometers. No 
practical attempts have been made in this direction, and 
a good many objections could be raised to such a 
project. As far as conductors not vertical, like veins, 
but horizontal, like underground water strata, are con- 
cerned, the reflection of Hertzian waves should be of 
some practical utility. The most that can be said for 
the method is that it is in the experimental stage. 


ELECTRICAL CONDUCTIVITY OF VARIOUS ROCKS 
AND MINERALS 


Two kinds of conductivity should be distinguished. 
Certain minerals, not numerous, conduct electricity in 
the same way that metals do; that is, without the dis- 
placement of ions. They play, therefore, the réle of 





metallic conductors. The other minerals, whether ores 
or barren rocks, are more or less perfect insulators, and 
owe their apparent conductivity to the absorbed water 
which they contain. They assume the role therefore of 
-electrolytic conductors. 

The principal ores usually metallic conductors are 
pyrite, mispickel, galena, and copper sulphides. Among 
the oxides are magnetite and pyrolusite. Zinc blende is 
an insulator. Stibnite is also an insulator. From 
experiments which I have made, the conclusion has been 
reached that hematite, both massive and crystalline, 
does not conduct appreciable amounts of electricity, 
though this opinion is contrary to that apparently held 
by various other writers on the subject. 

The resistance of ores which are conductors, especially 
pyrites, is approximately one ohm per centimeter per 
‘square centimeter (the unit taken for resistance meas- 
urement is one centimeter long and one square centi- 
meter in cross-section, and is represented by cm-—cm’). 
This resistance is comparable to the resistance of con- 
-centrated saline liquids or acids and is 100,000 times 
as great as the resistance of ordinary metals. One is 
here dealing with mediocre conductors which cannot be 
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compared with metals. I found that a sample of chal- 
cocite indicated 0.005 ohm per cm-—cm’, and for galena 
a fraction of an ohm has been frequently indicated. 

The numerical order of resistance is the only inter- 
esting point. Measurements made upon various samples 
show a wide divergence, and the value for a crystal can- 
not be taken as showing the average of a mass of the 
same substance, because of the presence of gangue and 
of the imperfect contact between crystals. In certain 
types of deposits the mineral crystals are separated 
from each other, despite their appearance of continuity 
and compactness and their low gangue content. 

Carbonates and oxides have only, like rocks and earth, 
electrolytic conductivity, due to absorbed water; at 
least, if they are actually conductors, the fact may be 
practically ignored. The quantity and composition of 
the absorbed water control the phenomenon, but the 
fact that this water is retained by capillarity should be 
considered, and that therefore its properties are those 
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of capillary water strata, which may differ appreciably 
from those of a mass of water. 

Whatever may be the restrictions relative to the 
capillarity, the resistance of various natural waters is 
easily measured. Some measurements are as follows: 


Ohms per 

Cm—Cm 
Water containings Sclomiiiins « ...cccucieciccsccciccs 1,000 
WGP : CURE CRON a 6. oi. 6 6. 6 Kccedicecasdeseesces 2,000-—3,000 
PG Wa ai cacao deeded ccasdaeeeesdadecnwuenes 5,000-7,000 
Damp ground (very wet pyritic blue clay)........ 1,000 
a RS a cig da es 4G haus nna deedeeeedns 20,000 
PTO TEN 5 ono nn cbt edeccasecoaecaacs 30,000 
CPt Mb hb 0.did daa asddeatinddawacedecdeawes 70,000 


Fresh compact rocks give, even after absorbing water, 
resistances considerably higher than the foregoing, 
approximately ten megohms in laboratory experiments 
upon samples cut in the form of prisms. Such figures 
do not always correspond to the average resistance of 
rocks in place, which, especially if numerous fissures 
be present, are much better conductors. Measures made 
in the field and covering large masses are the only ones 
that give valuable practical results. Unfortunately, the 
experiments can be made with ease only on rock out- 
crops, which, of course, are more or less altered. The 
figures which are found in practice vary in ground of 
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average moisture from 50,000 to 200,000 ohms per 
cm-cm’, 

The ratio of the conductivity of ores which are con- 
ductors to that of rocks is at least 1,000 and may easily 
attain 10,000 or 100,000. Also, for different rocks, the 
conductivities, rather variable, are frequently in the 
ratio of 1 to 10. Loose earth and superficial clay should 
in general be much better conductors than deep-seated 
rocks, because of their high water content. The rise of 
temperature at depth, which operates to increase the 
conductivity, has only slight effect at the ordinary 
depths to which investigation may be carried.’ 


THEORY OF THE METHOD OF THE POTENTIAL CHART 


Principles of the Method.—If a difference of potential 
is applied to two points A and B of the earth, there 
will result between these points an electric current which 
will produce variations of potential in the earth, because 
of the latter’s resistance. If, for example, the current 
goes from A toward B, the voltage will drop in the 
same direction. To represent the distribution of poten- 
tial in the ground, the simplest way is to consider the 
surfaces of equal potential, and to number them accord- 
ing to their value. In considering the superficial phe- 
nomena, the only ones that it is practicable to observe, 
it will be noted that it is possible to trace curves of 
equal potential on the ground traversed by the current. 
These curves are the “outcrops” of the equipotential 
surfaces in the ground, and each may be numbered 
according to the value it represents. These lines con- 
stitute a map of the potentials of the region, analogous 
in principle to a topographic map wherein the eleva- 
tions are traced by connecting points of equal altitude. 

Where the ground is homogeneous and flat, the distri- 
bution of the potentials between the contacts A and B 
may be calculated. That is to say, the potential chart 
is known a priori. When the earth contains rocks 
or minerals of different conductivities, this condition 
modifies the distribution of the potentials and produces 
perturbations which are reflected in the form or value 
of the superficial equipotential lines. These lines may 
be easily traced and numbered in the field, the deforma- 
tions figured out, and the provoking causes beneath the 
surface deduced. Such is the principle of the method. 

Theoretical Study of Flat, Homogeneous Ground.— 
The question is the following: Between two points 
A and B of flat, homogeneous earth a current is passed, 
and it is desired to know what are the value and form 
of the equipotential surfaces below, and the equipoten- 
tial curves at the surface. 

This problem relative to the application of Ohm’s 
law to a limitless conductor is solved by the following 
formula: 


= tt +) 
v=2(2 + constant 


in which V represents the potential of a point M of the 
earth, o the specific resistance, i the intensity of the 
current, r and 7’ the distances of M from the contacts 
A and B (Fig. 2). 

The equipotential surfaces defined by the equation 
: 5 = constant, are of the fourth degree, and are 


generated about the line AB. They are of simple form 





1The resistance of water diminishes about we per degree, and 


falls therefore to half of its value at ordinary temperature, for 
a rise of 20 to 30 degrees C. 
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in the neighborhood of A or B and midway between. 


iain ; es : 
In fact, near A it is possible to neglect 7’ in comparison 


with : so that the surfaces are hemispheres centered 


at A. Midway between A and B they are, because of 
the symmetry, planes perpendicular to AB. 

The chart of the superficial potentials is reproduced 
in Fig. 8. This also represents the subsurface poten- 
tials. The equal potential surfaces in the ground being 
ones of revolution about AB, to obtain them it is only 
necessary to revolve half of the figure. 

The numbering of the curves (or surfaces) has been 
done on the following principle: The unit of length 
chosen is 1+; of the distance AB. The potential of 
the point « situated at the distance 1 from A is chosen 
as 100, and the potential of the point 8 at a distance 1 
from B is taken as 0. This is equivalent to choosing 
as the unity of potential ;4; of the difference of poten- 
tial between x and 8. 


Under these conditions the fundamental formula be- 
comes 


inn gee 1 ‘ 
Ve= 50.5(; — ) + 50 
which gives V = 100 for (r = 1; 7” = 99) and 
V = 0 for (r = 99; 7” = 1). The potential midway 
1 


(* = 7’) and at infinity € “> = 0) is then 50, 
average between 0 and 100. 

To put it in a more concrete fashion, the chart gives, 
closely with these conventions, the voltage that would 
be observed at each point in the ground if the sections 
chosen at A and B were hemispheres of one meter radius 
situated 100 meters from each other, and if a difference 
of potential of 100 volts were maintained between them. 
The advantage of this relative notation is to give an 
invariable basis for making a potential chart of homo- 
geneous ground. 

This graph translates a formula into numerical coeffi- 
cients; it does not depend on the resistance of the 
ground, on the difference of potential applied, on the 
distance between the contacts, or on the form or dispo- 
sition of the latter. With regard to this last point, the 
section just at the contact must be ignored. All experi- 
mental contingencies are thus eliminated from the 
method. 

It is well to use, in investigations in heterogeneous 
ground, the same conventions for evaluating distances 
and potentials. The chart, which will be disposed dif- 
ferently in each particular case, is independent of the 
difference of potentials applied, of the average specific 
resistance of the ground, and of the forms or dimen- 
sions of the sections which are being investigated in 
detail. 

Distribution of the Current in the Earth.—The cur- 
rent is usually considered as the cause of the fall of 
potential. It is thus often clearer to think of the dis- 
tribution of the lines of current than of the potentials, 
although, in reality, the potentials alone are directly 
observable, as the current remains hidden and gives 
evidence of its passage under the surface by such observ- 
able phenomena as the fall of potential. One conception 
is easily translated into the other. 

At each point, the direction of the current (dotted 
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lines, Fig. 3) is at right angles to the equipotential 
surface passed through that point. Thus the lines of 
current are trajectories perpendicular to those surfaces. 
The density of the current (intensity per square centi- 
meter normal to its direction) is proportional to the 


drop a of potential per unit of length (intensity of 


the electrical field) and in inverse ratio to the specific 


resistance, as Ohm’s law is written Ad =e. In homo- 


geneous material the density of the current is greater 
when the surfaces are close together. 

Profiles of Potential and Profiles of Electrical Field.— 
The potential chart with its equipotential curves is 
analogous to a topographic map with its contours. It 
is useful to complete this chart with a graph showing 


V 100 
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FIG.7 


the values of the potentials along a line traced from 
one point to another, exactly as a contour profile is 
drawn. Fig. 4 shows such a graph along the line AB, 
with the conventional units chosen. 

Instead of the potential, it is sometimes more con- 
venient to represent the intensity H of the electrical 


field, or fall of potential per unit of length dV The 


dn 


rally larger the faster the latter varies; that is to say, 
when the curves are closer together. To refer again 
to the topographical analogy, the field is comparable to 
the slope of the ground. The curve in Fig. 5 gives 
the profile of the field along the line AB, always with 
the same units. 

Perturbation in the Potential Chart Produced by 
Heterogeneities in the Soil—When the soil, instead of 
being homogeneous, contains zones of different con- 
ductivity, these affect the distribution of the potentials, 
The theoretical calculation of such distribution pre- 
sents well-nigh insurmountable difficulties, even in the 
: simplest case. Under such conditions an approximation 
giving a qualitative view of the perturbations must 
: suffice. 











FIG.8 


field H, being the derivative of the potential, is natu-_ 


Suppose, for example, that in the region halfway 
between A and B, where the equal potential surfaces 
are usually parallel vertical planes, a conducting mass 
Z (Fig. 6) is buried. To aid in understanding the 
deformation produced by this mass on the equipotential 
planes, consider first the extreme case in which Z is a 
perfect conductor. Under these conditions the mass is 
at the same potential throughout, the drop produced by 
the resistance being negligible. The entire volume of Z 
would then be enveloped by the surfaces of equal poten- 
tial, these passing by one side or the other, according 
to whether their potential is superior or inferior to 
that of Z. This may be summarized by saying “a con- 
ducting mass repulses toward its exterior the equipoten- 
tial surfaces which tend to approach it.” Passing to 
the case wherein the conductivity of Z, instead of being 
perfect, is merely superior to that of the surrounding 
territory, it will be noticed that the preceding deforma- 
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tion holds in principle, although in a less marked man- 
ner. There will still be the same repulsion of the sur- 
faces, although they penetrate the mass, as indicated by 
the figure, which shows the distortion of the lines due 
to the presence of the body Z. 

Observing now the reverse case, that of an insulating 
body: Suppose, first, that its conductivity is nil (cavity 
in the ground) and reason this time on the lines of 
current. These pass around the space Z, obliging the 
equipotential surfaces to cut Z normally. The inflec- 
tion which results is directed toward the interior of Z, 
as shown in Fig. 7. Thus it is possible to say that “an 
insulating body acts as though it attracted the equipo- 
tential surface toward its interior.” This attraction is 
less clear, but holds, nevertheless, if Z, instead of being 
a perfect insulator, is merely a poorer conductor than 
the soil around it. 

The perturbations that have just been analyzed are 
not solely local; they react at a certain distance from Z. 
If, then, this mass is not too deeply buried in the 
ground, it will produce the reaction above described on 
the equipotential curves on the surface. For example, 
in the case of a conducting mass, the chart of the equi- 
potential lines will look something like Fig. 8, making 





FIG.9 
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it possible to find the location, and to a certain extent 
the dimensions, of the buried mass.’ 

The deformations of the potential graph often trans- 
late themselves particularly well on the profiles of the 
field. A profile along the line xy of Fig. 8, for example, 
will have the form indicated in Fig. 10. 

Refraction of Equipotential Surfaces on Passing From 
One Medium to Another.—A surface of equal potentials 
is refracted in traversing a plane sep- 
arating two mediums of different spe- 
cific resistances. The refraction takes 
place in such a manner that the equi- 
potential surface approaches the plane 
in the poorer conducting substance; it 
is a maximum when the surface en- 
counters the plane at an oblique angle 
of incidence and nil when the inci- 
dence is normal or tangential. The 
numerical calculations show that the 
angular change in direction produced 
by the refraction is considerable even 
when the difference in specific resist- 
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ducting mass Z, for instance (Fig. 12), buried in the 
ground in the region where the equipotential surfaces 
would be parallel vertical planes in homogeneous soil, 
and imagine that this mass occupies the positions Z,, 
Z., Z,, deeper and deeper, retaining its dimensions and 
conductivity. It is evident that the deformations this 
body causes in the superficial equipotential lines will 
become less and less marked as it takes a deeper and 
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ances is small. The surface bends in “& \ \ 
the medium which is the poorer con- } ae 
ductor, so that it encounters the con- ‘RS /, T + Plan 7 a 
tact plane at a small angle, bending Sa \ ot } _ 
back abruptly in the other medium. + ZF A/S j / 
Perturbations Due to the Relief of Af i £4 -£ 
the Ground.—The potential chart of FIG. 11 Cc F614 ™ FIG. 16 


homogeneous ground so far studied 
refers to flat ground. More or less important disturb- 
ances result from sharp relief. A hollow, such as a 
valley, constitutes a lack of matter and produces the 
same effect as an insulating mass, attracting the equi- 
potential surfaces. An elevation, such as a hill, cor- 
responds to an excess of matter, and reacts in the 
opposite manner. These disturbances play a varying 
part, resulting in much trouble in rugged country. The 
difficulties are especially grave, in view of the fact that 
it is not easy to evaluate, a priori, the quantitative im- 
portance of the deformation produced by a given relief. 
Action of Vertical Conductivity—A conducting body 
with its principal dimensions vertical, as, for example, 
the casing of a drill hole or a narrow mineralized column, 
can be marked on the chart, provided that it be suf- 
ficiently near one of the contacts. Consider (Fig. 11), 
a vertical conducting stem T, near the contact A. Its 
lower extremity being in contact with deep points of 
the earth, distant from A, this stem produces a diver- 
sion of the current downward, and to its summit are 
attracted the lines of current, which converge upon it. 
On the potential graph this is manifested by the pres- 
ence about the summit of the tube of small, closed 
curves, formed out of the near-by ones by repulsion, as 
in the general case of conducting bodies. Nothing of 
this sort would be observed in the region midway be- 
tween A and B where the equipotential planes are ver- 
tical, and the tube would be without any action. 
Possible Depth of Investigation—The question may 
be considered from two points of view. Assume a con- 





2It is possible, moreover, to get an idea of the depth at which 
the disturbing mass Z is buried (Fig. 9), by placing one of the 
contacts A almost above it, in a convenient position. 

Suppose the other contact B to be at a considerable distance, 
thus permitting the equipotential surfaces about A to assume the 
form of hemispheres centered at A. It is evident that only those 
hemispheres with radii sufficient to reach Z will be the ones 
affected, those with shorter radii remaining approximately spher- 
ical. Observation of the average radii of the smallest curves 
presenting deformations will then give an idea, rough, it is true, 
of the depth of the disturbing mass. 


deeper position in the soil, because such perturbations 
are only the surface reflections of the disturbances 
caused at depth to the vertical equipotential planes. 
They will be too indistinct to be perceptible at a certain 
depth, thus limiting the possible depth of investigation. 

The problem thus presented requires a mathematical 
solution, complex, if not impossible, even in the simplest 
cases, because there is no way of calculating the form 
of the equipotential surfaces. The best way to get an 
idea of the relative sizes of the disturbances is to experi- 
ment in the laboratory, in miniature, on artificial 
ground. It happens, unfortunately, in my experiments, 
that the perturbations in the potential chart disappear 
rapidly as the depth of the disturbing body is aug- 
mented. As a concrete example, taking for Z (clayey 
ground) the form of a parallelopiped with dimensions 
1 x 1 x 2, with its conductivity fifteen times greater 
than the surrounding soil (argillaceous sand), the per- 
turbations of the chart become with difficulty perceptible 
when the thickness of the covering soil becomes greater 
than 1. It must be concluded, then, that the deforma- 
tions produced in the equipotential surfaces are local 
and have no effect at a distance. 

The problem may be considered from another point 
of view. Instead of replacing the same mass Z at dif- 
ferent depths, multiply all the dimensions by the same 
number simultaneously; that is to say, the depth of Z, 
its breadth, its length, and other dimensions, at the 
same time. The entire figure, and especially the graph 
of equipotential lines, remains similar, the scale only 
being modified. Thus it appears that a mass Z’, twice 
as deep as Z, will appear just as distinctly on the chart 
of potentials, provided that all the dimensions of Z’ are 
double those of Z, that the contacts are twice as far 
apart, and that the chart embraces a region doubled in 
all its dimensions.* 





°The cubical contents will then be eight times as great. 
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The study of deep-lying heterogeneities is entirely 
possible if their dimensions are comparable with their 
depths. From the practical point of view, two difficul- 
ties are encountered. The first, a simple one, is that in 
taking in a large superficial area so as to observe the 
major figure of deformation produced by Z, one also 
takes in the diverse rocks of the region which are not 
homogeneous with the rest of the terrain. From this 
there result minor disturbances with no relation to Z, 
and masking its action. 

The second difficulty comes from the fact that the 
current is, in general, denser in the superficial crust 
than at depth. If the disturbing mass is deeply buried 
it will react on the lines of current of feeble intensity 
only; therefore on but a small part of the total current. 
This perturbation will be but feebly reflected, then, in 
the superficial curves of equal potential, which, on the 
contrary, are in a zone of great current density. 

Whatever the difficulties may be, investigations to 
great depths should be possible for phenomena suffi- 
ciently marked; it is possible, even, to imagine studies 
of the terrestrial crust carried to depths of several kilo- 
meters. This should furnish interesting information 
relative to zones at present unexplorable by the usual 
processes. Such experiments would not present great 
difficulties of realization. 


MAKING OF A POTENTIAL CHART 


General.—To cause a current to pass in the ground 
between two points A and B (Fig. 18), they are con- 
nected by an insulated line L to the two poles of a 
generator D (dynamo or batteries). The differences 
of potential caused in the ground by the passage of the 
current are studied by means of a movable line 1, which 
includes a measuring apparatus g (telephone, galva- 
nometer, voltmeter), and touches the ground with two 
electrodes e and e’. 

To trace a line C of equal potential, the electrode e 
is kept on a fixed point M (Fig. 14), and the soil is 
touched at different points, P, Q, R, with the other elec- 
trode e’, while observations are made with the measur- 
ing apparatus g. When this gives no indication (no 
sound in the telephone, no deviation of the galva- 
nometer), it is because the point touched, Q, is at the 
same potential as M and forms a part of the curve C 
searched for. One may determine thus a sufficient 
number of points Q, Q,, Q, at the same potential 
as M, and connect them topographically, to obtain the 
trace of the curve C upon the potential chart. 

To number the curves C, C’ C”, it suffices to measure, 
utilizing an arbitrary unit, the differences of potential 
between them. To establish a profile of potentials, or 
intensities of the field, the differences of voltage are 
measured which exist between a series of points in the 
ground, disposed, for example, along a line at equal 
intervals. 

Choice of Current.—Alternating current was tried and 
discarded in favor of direct current. Direct current 
presents the two following advantages: The galva- 
nometer g (Fig. 14), placed in the movable line, indicates 
the direction of the current traversing it; that is to say, 
the direction of the difference of potential existing be- 
tween its two extremities e and e’. On touching the 
ground at the points P, Q, R, with movable electrode e’, 
it may be determined whether the point touched is 
within or without the curve C, and which way it is 
necessary to move it to encounter that curve. This can- 
not be done with the telephone used with the alternating 
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current, which is merely an indicator of the zero point. 
The second advantage, of greater importance, is that 
it is possible to place in the circuit | with the galva- 
nometer, a voltmeter, permitting the measure, by a 
method of equilibrium, of the difference of potential be- 
tween the points e and e’. Thus, quantitative measures 
may be made instead of merely qualitative observations. 
The numbering of the curves of equal potential and the 
establishing of the profiles of potential or intensity of 
field are greatly expedited. 

Non-Polarizing Electrodes. — The employment of 
direct current carries with it also certain causes of 
grave error, which must of necessity be eliminated. On 
touching the soil with two metallic electrodes e and e’, 
connected by a wire l, a battery is formed of which the 
moist soil is the electrolyte (Fig. 15). 

The electromotive force of this element, zero with two 
identical electrodes in ground perfectly regular, is 
greater in proportion to the lack of similarity in the two 
metallic contacts. In practice, even with unattackable 
metals (gold-plated rods), the electromotive force easily 
amounts to several hundred millivolts. The greater part 
of it comes from the polarization produced, at the con- 
tact of the metal with the soil, by the current flowing 
in the line 1, a current which must necessarily exist in 
these measures. This electromotive force is consider- 
able, but also quite variable, and, in actual practice with 
metallic electrodes, measures at the surface of the 
ground cannot be made with an exactness greater than 
a hundred millivolts. 

To remedy this defect, recourse must be had to non- 
polarizing electrodes. I have used the following type: 
A tube T of copper (Fig. 16) is inserted in a porous 
container V, which is filled with a concentrated solution 
(with an excess of crystals) of copper sulphate. Only 
the container touches the ground. The electrodes thus 
made do not become polarized, as the flow of current 
through them causes opposite reactions and does not 
change the composition of the bodies in contact. They 
do not give rise, on the other hand, to appreciable, per- 
manent electromotive forces, as they are nearly identi- 
cal. Thus, it is possible, by choosing appropriate elec- 
trodes, to prevent such a force becoming greater than a 
millivolt, and to keep it at about this magnitude during 
prolonged experiments. 

The differences of potentials that may be measured 
correctly at the surface by this means are at least a 
hundred times smaller than those that can be measured 
with ordinary metallic electrodes. This permits the 
reduction of the power necessary for the circuit in the 
ratio of 10,000 to 1. This big reduction makes possible 
the emp!oyment of storage batteries or light generators, 
an indispensable condition for practical work. 

Elimination of Errors Due to Spontaneous Polariza- 
tion and to Earth Currents.—A second difficulty inherent 
in the use of direct current is due to differences of 
potential which exist spontaneously between any two 
points of the earth, and which superpose their action on 
that of the current being studied. These differences 
are of two types. The first, constant, and due to 
chemical or electro-capillary phenomena, are discussed 
under the title of “Spontaneous Polarization.” The 
second are variable, and due to the earth currents which 
flow in all directions in the globe’s crust.‘ These two 





4In regular earth the spontaneous polarization does not exceed 
about ten millovolts, but near a mass of pyrites may amount to 
500 millivolts. Earth currents, extremely irregular, cause differ- 
ences of potential usually smaller than one millivolt per five 
meters. 
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causes of error, which would be annoying under some 
conditions (long lines, proximity of pyrite deposits), 
are eliminated by opening and closing the principal 
circuit at regular intervals and paying attention in the 
reading of the galvanometer only to the deviations 
thus produced.’ 

General Information Concerning the Apparatus.— 
Each of the contacts A and B is formed of several 
metallic pegs, one to eight in number, driven into the 
ground, several meters apart and usually arranged in a 
circle.” The resistance of the earth circuit between 
them varies considerably according to the nature of the 
soil, especially the ground near the contacts. In a 
territory of average dampness it is usually between 
30 and 300 ohms, varying most often between 50 and 
100 ohms. A sufficient sensitiveness for observations of 
the potentials at a great distance from the contacts 
(several hundred meters) is obtained by passing a cur- 
rent of two to five amperes. For this, the difference of 
potential at the generator should be between 100 and 
200 volts," and the power delivered between 300 and 
1,500 watts, for example. 

As source of current, I use either a gasoline-driven 
dynamo or a set of storage batteries. The movable line, 
with the non-polarizing electrodes just described, at 
each terminal, is about fifty meters long, and is pro- 
vided with a reel, for winding up the wire, on each of 
the copper stems of the two electrodes. The galva- 
nometer included in the line carries a scale and pointer 
sensitive to one division per microampere. It weighs 
about a kilogram, and may be carried on a cord over the 
shoulders. For making the readings, resting the gal- 
vanometer on one of the electrodes, held vertically, gives 
a sufficiently solid support. The voltmeter is a simple 
type, weighing about 300 grams and attached beneath 
the galvanometer. It is arranged to give a reading of 
200 millivolts by fractions of ten millivolts. 

With this equipment it is possible to measure differ- 
ences of potential as small as a millivolt, if the ground 
is not too dry. In the latter condition, the resistance 
of the movable line circuit becomes too high, and the 
deviations of the galvanometer are distinct only for 
several tens of millivolts. 

Accuracy of the Results——Within the limits of power 
and sensitiveness indicated, it is possible to trace equi- 
potential curves with great precision over a wide extent 
of territory. Thus, in favorable ground, such as clay 
not too dry, at a distance of 400 meters from the con- 
tact A (the other contact being far off), it is possible 
to determine, by successive steps, equipotential curves 
having a developed length of 24 kilometers, and to close 
the curves with an error of only a few meters.*® 

The measurements with the potentiometer of poten- 
tial differences between two points of the earth are 
slightly less satisfactory, especially as it is difficult to 
maintain a constant current throughout a long experi- 





5Instead of interrupting the current, it is better to reverse it. 
In fact, an inversion of the current reverses the direction of devi- 
ation of the galvanometer, which amounts to doubling the ampli- 
tude of displacement and hence the sensitiveness. 

®Too closély placed, the pegs no longer give the sum of their 
conductivities. For pegs separated by at least five times their 
length, there is no great error in adding their conductivities. Put 
in another way, a contact formed by five pegs has one-fifth the 
resistance of that made of one peg. This is true only in homo- 
geneous soil. If there is a thin layer of earth overlying compact 
rocks, the pegs destroy one another’s action, and must be sepa- 
rated still more. 

7A higher tension presents several difficulties. 

8One hundred meters from the contact A, the accuracy would 
be sixteen times greater, as the intensity of the electric field which 
governs it varies in inverse ratio to the square of the distance, 
and hence is sixteen times stronger. 


‘ 


ment.’ Nevertheless it seems to me possible, taking 
everything into consideration, to avoid errors relatively 
greater than 1/10 or even 1/20. One may count on that 
order of precision in the establishment of the profiles 
of potential or of field. 

The apparatus for studying the earth seems to be well 
developed and permits the complete and precise study 
of the surface distribution of potentials over an area of 
several square kilometers around the contacts A and B. 
This requires the expenditure of about one kilowatt of 
power for the electric current. 

(To be concluded in May 14 issue) 


A Riffle System for Tabling Complex Ore 


Tabling complex ores containing galena, sphalerite, 
pyrite, and siderite, with accompanying gold and silver, 
offers much scope for experiment, in order to have the 
different minerals distributed over the concentrate end 
of the table to the best advantage. C. Y. Garber, of 
the Bunker Hill concentrator, at Kellogg, Idaho, recently 
described some of the work done at that mill in an effort 
to solve the problem. His paper was presented before 
the Columbia Section of the A. I. M. E. at the tenth 
annual meeting. 

The system of riffling which was developed for treat- 
ing such complex ore is indicated in the accompanying 
illustration. The lower right hand part shows a table 
deck riffled in the ordinary manner. 

When the feed bed reaches the tips of the riffles on 






























































































































































RIFFLES FOR SEPARATING COMPLEX-ORE CONCENTRATES 


the diagonal line, some gangue still remains, but on 
crossing the diagonal line nearly all remaining gangue 
is washed off as the concentrate advances on the dress- 
ing surface of the deck. The heavier particles of the 
gangue are repeatedly washed off as they pass from 
tip to tip of the riffles, while the metallic minerals 
progress a short way on the dressing area. Now, if 
more riffles be introduced at such a distance from the 
diagonal line formed by the tips of the first riffling 
that they will just dip into the concentrate advancing 
on the dressing area, that concentrate will be carried 
farther along the table. In the case of an ore contain- 
ing galena, pyrite, and sphalerite, the galena, being of 
the highest specific gravity, is best able to face the 
wash water and advances farthest into the unriffled 
area. It is just able to reach the second series of riffles, 
most of the pyrite and sphalerite is left behind, and 
the galena is rapidly carried away under the protec- 
tion of the second riffies. Whatever zinc and iron have 
succeeded in crossing the first area with the lead must 
face the wash water on each succeeding dressing area. 
This results in a wide distribution of the minerals 
into their respective areas, making it possible to recover 
the concentrates in the various grades desired. 


"The resistance of the contacts varies because of gaseous depos- 
its on the surface of the pegs and the polarization of the earth 
itself, as will be noted in a succeeding part of this paper. 
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Quarry Mining Methods at Fresnillo, Mexico 


Tests Made To Determine Most Favorable Breaking Conditions and 
Costs Showed That Increase of Explosives in Primary Blasting Produced 
Most Efficient Results—Drilling, Loading, and Blasting Practices 


By D. B. MCALLISTER 


Written for Engineering and Mining Journal 


been described in various publications at different 

times, and the following paper is therefore con- 
fined to a discussion of recent mining methods em- 
ployed and those proposed for the larger-scale future 
operations. The former were those of the Fresnillo Co., 
which operated continuously from 1918 until 1920 on a 
500-ton daily basis, and the latter are those proposed 
by the Mexican corporation which has leased the mines 
from the owners for a period of twenty-five years, one 


[= SILVER MINES of Fresnillo, Mexico, have 





ONE OF THE SMALLER QUARRIES AT FRESNILLO, SHOW- 
ING ONE PAIR OF MEN DRILLING AND ANOTHER 
PAIR CLEANING HOLES 


of the conditions of the lease requiring the erection of 
a cyanide plant to treat 2,000 tons daily. 

The ore deposit as now developed consists of a stock- 
work of veins and veinlets in a medium hard porphyry 
varying from the thickness of a sheet of paper to well 
defined, formal quartz veins two to three feet thick. 
The latter veins have been worked out to a considerable 
depth, at least in some places as deep as 1,500 ft., and 
all that remain are the honeycombed mountain and the 
vein walls which constitute the present deposit. The 
proved mineralized ground is about 120 meters wide 
by 600 meters long, with an average depth of about 47 
meters. An estimate of the ore within these limits, 
which form a comparatively small portion of the. entire 
mineralized section, is placed at 7,000,000 tons having 
an average assay of 180 g. silver and 0.18 g. gold. 

When the Fresnillo Co. began operations there were 
five large open-cuts or quarries, and the problem was to 
break this ore and deliver it to the crushing plant at the 
lowest possible cost. A main haulage level was estab- 
lished at about the level of the bottom of the quarries, 
100 ft. above the mill bins, and all quarries were con- 
nected with the main haulage level. .No mechanical 
power whatever was available for mining operations. 


In the beginning, the usual hand drilling methods 
were employed, each pair of men drilling holes about 
three feet deep. The tonnage broken and the explo- 
sives used in this method proved too costly, and required 
a large number of workmen. The next step was the 
experiment of drilling vertical holes three meters deep, 
which showed a considerable increase in the tonnage 
broken per man shift as well as a corresponding saving 
in the amount of explosives consumed. After gradually 
educating the native miner to this depth of hole, exper- 
iments were continued with the drilling of still deeper 
holes, four, five, and six meters in depth. The last- 
mentioned was adopted as the economical depth in con- 
sideration of time, cost, weight, and length of steel to 
be handled, and the difficulty of cleaning the holes. For 
a depth of less than three meters the holes were drilled 
with a double jack, one man holding and one striking 
the steel with an 8-lb. hammer. In the deeper holes, 
four to six meters in depth, the first meter and a half 
was drillel by means of the double jack, but the remain- 
ing distance was accomplished by churning the steel up 
and down, bringing all the force possible with the down 
stroke, similar to a large-scale well-drilling machine. 
From time studies made in drilling the various depths 
of hole a standard price was fixed that allowed a good 
wage to the average miner and a much better one for 
good miners. The scale fixed was as follows: 


Depth of Hole Price 


Meters Feet Mex. Cy. U.S. Cy. 
3.0 9.8 $2.00 $1.00 
4.0 13.1 3.00 1.50 
5.0 16.4 5.00 2.50 
6.0 19.7 7.50 aaa 


The process of educating the miner to drill the deeper 
holes was a slow and tedious one until he was convinced 
that by conscientious work he could make wages far in 
advance of the standard daily wage, which was $1.50, 
Mexican, per day. The best miners, working in pairs, 
could drill a six-meter hole in one shift, ordinary miners 
in one and a half shifts, and the poorer workmen in two 
shifts. 

The steel used in all holes up to four meters in depth 
was §-in. solid octagonal, the first one and a half meters 
of the five- and six-meter holes were drilled with 12-in. 
cruciform, and the remainder of these holes with {-in. 
solid octagonal. The 132-in. cruciform steel was dressed 
in the cross-bit form on one end only, allowing for 
striking on the other end. The {-in. solid octagonal 
steel, however, was dressed in the ordinary chisel or 
well-bit form on both ends, as no striking was necessary. 
The gages were reduced #: in. per run of 50 cm., or 
about 20 in. 


HOLES DRILLED WET BY CHURN METHOD 
The drilling of the hole was by means of the slow 
hand-churning process by two. men. The steel was 
turned slightly on each up stroke and the cutting was 
done on the down stroke, which had the weight of the 





790 


drill plus the additional force applied by the drillers. 
The length of stroke was about 24 in., the average driller 
making ‘about sixty strokes per minute while working. 
Naturally, the men required resting periods; also, such 
time as was needed for cleaning the hole, adding water, 
and changing drills. The best results were obtained by 
having enough water in the hole to keep the cuttings in 
suspension while drilling was in progress, and this also 
made drilling easier for the men. As stated, the best 
miners could complete one six-meter hole in an eight- 
hour shift, but the average pair of men could not finish 
the same work in less than a shift and a half, or twelve 
hours of actual work. 

The cuttings were cleaned out with an ordinary tamp- 
ing stick, long enough to reach to the bottom of the hole, 
whenever they became excessive. This was done by 
simply running the stick up and down in the hole, in 
which there was just enough water to make the sludge 
adhere to it. On withdrawing the stick the cuttings 
were wiped off and the cleaning was continued until all 
loose material was removed. 


HOLES CHAMBERED PREVIOUS TO BLASTING 


After drilling the hole to its required depth, it was 
allowed to dry for about a day. In order to place suffi- 
cient explosives, it was necessary to chamber the bottom 
of the hole to about the size of a man’s head. This was 
done in three stages, first with one stick of dynamite, 
then with two sticks and finally with four, giving plenty 
of time for the hole to cool after each chambering 
charge. By trial the above chamber proved to be of 
sufficient size and allowed the greater part of the final 
loading to be concentrated at the bottom of the hole. 

After the holes had been chambered and cooled they 
were loaded with j-in. dynamite to a point about one- 
third the distance from the top. Various kinds of 
dynamite were tried, including ammonia, gelatin, and 
nitroglycerin, the last named giving the best results, 
owing to its higher rate of detonation. A No. 8 plain 
blasting cap was placed about midway in the charge and 
an electric cap near the top. The remainder of the hole 
was stemmed with a mixture of sand and clay to the 
top. The holes were spaced about two meters back of 
the face, and from two to two and a half meters apart. 
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sive for the six-meter holes, as proved by later exper- 
iments. The costs noted in the preceding table are the 
total for labor and explosives, including hand breaking 
to an 8 in. maximum size and tramming the ore to the 
mine bins, a distance of 1,250 meters, or 4,100 ft. round 
trip. The cars used were the Koppel ?-cubic meter side- 
dump type, 20 in. gage, and of a little over one metric 
ton capacity of broken ore. 

The maximum size that could be delivered to the 500- 
ton crushing plant was 8 in.; therefore all chunks over 
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FIG.I a 
FIG. 1. SHOWING PLACE- FIG. 2 METHOD 
MENT OF FRACTURING OF SPLITTING 
IN BLASTING CHARGE 


this size had to be blockholed or broken with hammer 
and moil. From Table I it will be seen that the charge 
for hand breaking was the highest item in the total cost. 
This is evident from the sketch, Fig. 1, which shows the 
greater fracturing where the explosive charge is great- 
est, and diminishing directly as the distance from the 
charge. To load the hole to the top would not be 
economical; therefore an alternative method was sought 
to break the same amount of ore and have the whole 
broken mass so fractured that further reduction in size 


TABLE I. TESTS ON DRILL HOLES 3-METERS TO 6-METERS DEEP 


(Costs in U. 8S. Currency 
Eight 3-Meter 


per Metric Ton) 


4-Meter Five 5-Meter Four 6-Meter 











—— Holes ——— Holes ——-— - Holes ——— Holes 

Total Cost Total Cost Total Cost Total Cost 
Cost per Ton Cost per Ton Cost per Ton Cost per Ton 
PN is a ccc eb dS wee ahwnseko Reames mabina aw siuamee $8.00  $0.0234 $9.00 $0.0212 $12.55  $0.0137 $16.37 $0.0177 
MNES a 5 oo 6 vd annie s orins os oeeulnnessencnee 8.50 .0248 ae .017 24.50 .0268 40.50 . 0438 
Ne ie bine iubn pueda be skseahabeekhoesuanseons . 80 .0258 9.55 .0225 17.85 .0195 19.44 . 0207 
ND eo. ce ck. osiebabien pale hecehae ces ewan 18.43 .0539 27.38 . 0644 58.33 . 0638 61.85 . 0669 
Es Sice anu hese Sens haeasakedeh soewus 22.94 . 0671 25.50 0600 54.90 . 0600 55.50 . 0600 
NE CH che eee i be rininck caw awd <palosee sis wenen Be $66.67 $0.1950 $78.93 $0.1857 $168.13 $0.1838 $193.66  $0.2091 

ONE 55k s5:s SAK ESN SRG NO KRO AS SRESEER SOREN. JGGOESS eee wee eee. «= kweeees See mentees 925.0 
enna IN ios och Samo cae tues b aa sesEw © na ules TR. esaees [aU ewes Pee ect tcens 14.92 
INTE: SID 655 d'0.cvcnia sn 0a0s de sk5eeceenssesin  bsaees igs tees me). “Siow plate oS ee 38.54 

SN no 5asbuGsb5iis oN No5s0 ANS Kohelen se Ghee Ow Sada RS a>. ease es TORR 8 sh be TESCO. Ss vlewas 231.2 


The electric caps were connected in series to a blasting 
machine and the holes were shot in sets of from four 
to ten at one time. 

After considering all the data covering the results of 
the drilling of different depths of hole, some comparative 
tests were made to determine what the economic depth 
would be. Inasmuch as experiments proved that holes 
less than three meters deep would be a waste of time and 
explosives, the tests were made on holes from three to 
six meters in depth only. A representative set of such 
tests is included in Table I. 

The charge for blasting and barring labor was exces- 


by either blockholding or hand breaking would be 
eliminated or reduced to a minimum. 

F. P. Thomas, El Paso representative of the du Pont 
company, visited the mine, and after studying the prob- 
lem suggested “splitting the charge.” This splitting 


consists of loading one-half of the charge in the bottom 
of the hole, then about one meter of tamping, then the 
remainder of the charge, and finally stemming to the 
top. Eight holes were blasted in this manner, and 
although this first experiment was not entirely satis- 
factory, it showed, nevertheless, that the fracturing was 
more evenly distributed, which was the exact result 
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desired. Other tests were made in which the splitting 
arrangement, loading, and the quantity and kind of 
explosive were varied. The results of the first and last 
experiment in splitting charges are given in Table II. 


TABLE II. RESULTS OF SPLITTING CHARGES 
(Costs in U. S. Currency per Metric Ton) 


Charge Split Charge Split 
in Two Parts in Four Parts 
Total Cost Total Cost 
Cost perTon Cost per Ton 











WO co acces ice ccie Tike wee $32.00 $0.0229 $9.00 $0.0103 
Blasting and barring labor................ 31.64 .0226 6.00 .0068 
WING Wi 00 eld Sekives wacue ewe de wae 49.67. .0355 19.02 .0217 
Hand breaking labor.............0.ese006 60.48 .0432 22.49 .0256 
IN AOR oon irc eevetenisigvciaaveas 91.00 .0650 52.62 . 0600 
TRE weed ede eo < vlad Xinenla wens $264.79 $0.1892 $109.13 $0.1244 
NN SINE Sig wie cae wakke esac woouwes TARO. ccuas 877.0 
Fommage per Ib. Of GRPlOsiVe. ...6. cess coscces Wea ade wcus 12.04 
Tomnees pet mater of hole... 5.66 cc cecccn ccccees BRCM c sce ae 73.1 
I IN fn ov be ose cecseeweece® See bans 7 eee 439.0 
Pen MN CO REIN hs Silk ew die-ack each gcieate we’ oreweel OP Cenawees 2 
Depth of holes ih meters... occ ceccccs ccccecs ee Secena: 6.0 
MI I ook 6 hace Ree Chee des Recetas Tt ccs ses 2} to 14” 
Space of hates 2.7 it. OF CFI. ANOT G65 ic oc kek Seccese seeene See Fig.3 
See Ws OE TAT IIA iin. sc caeicn deawaas saduces See Fig.3 
Broken ore plus 30-in. size..............05 ceecees ye 5.0% 


Continuing this method of testing, experiments were 
made by splitting the charges in three, and finally in 
four parts, trying various kinds of dynamite and black 
powder, until the last test made showed only about 5 
per cent of the total blasted material larger than 30 in. 
in size. A particularly desirable spot was selected, as 
shown by the sketch, Fig. 3—a point of rock projecting 
into the quarry and open on three sides. Two six- 
meter holes were drilled and chambered as usual, and 
the loading was varied as shown in the diagram. 

The charge was split in four parts, each part con- 
sisting of {-in., 40 per cent ammonia dynamite with a 





All dimensions are metric. 
Weights are in pounds 
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FIG. 3. DISTRIBUTION OF CHARGE IN SIX-METER HOLES 


primer of one stick of §-in. 40 per cent nitroglycerin and 
an electric blasting cap. Instead of stemming between 
the dynamite charges, black blasting powder was used, 
with the purpose of aiding the dynamite in making the 
fracturing more complete. The test was satisfactory 
from the point of view of the small amount of block- 
holing or hand breaking necessary, but the amount 


actually broken was far in excess of the average and 
could not be taken as representative in this regard, 
owing to ideal conditions. The main object, however, 
was to determine the effects of the method in reducing 
the number of boulders above the 30-in. size remaining 
after a charge was blasted, or, in other words, how 
thorough and complete the shattering action was for the 
entire depth of the holes blasted. The final result 
showed, as stated, that only 5 per cent of the total 
blasted material consisted of blocks 30 in. or greater 
in size, and the cost per ton for hand breaking was 
reduced considerably. From the diagram it is evident 
that if the loading were continued up to a point nearer 
the top of the hole, no doubt the fracturing would have 
been still more complete. An increase in the amount of 
explosives used in the primary blasting would decrease 
the explosives and hand-breaking labor in blockholing. 
This latter point is of particular importance to the 
Mexican corporation, which proposes mining 2,000 tons 
daily by the glory-hole method, breaking the ore from 
the surface into large vertical raises and drawing it 
off through chutes in the main tunnel below. A costly 
item in glory-hole mining has been the expense of bull- 
dozing large blocks of ore that would not pass through 
the grizzly in the chutes, as well as the trouble, expense, 
and time Icst by these blocks choking the raises to the 
surface. If this trouble and expense can be eliminated 
or reduced to a reasonably low cost, one of the important 
problems in glory-hole mining will have been solved. 


Development Methods at Morenci, Ariz. 


Since the publication in the issue of April 9 of 
Engineering and Mining Journal of the article “De- 
velopment Methods at Morenci Branch of Phelps Dodge 
Corporation,” the following data, which may be re- 
garded as addenda, have been sent us by Joseph P. 
Hodgson: 

Effective Jan. 1, 1921, a reduction of wages was made 
of 18 to 19 per cent, conforming to the reductions 
throughout Arizona on account of the status of the 
copper market. Contract rates were reduced propor- 
tionately. 

The following figures are for the first three months 
of 1921. Contracts were discontinued March 31 on 
account of closing down the property: 


FEET PER MAN SHIFT 


1921 Drifting Raising Total 
TONS fe dc v/a xasteieonensecews 1.777 1.809 1.79 
Wi iia 5x5. cdcw haute desde 1.830 1.916 1.86 
DUO a d¢ dcdcwiccdcecannsaeeee 2.100 2.040 2.08 

FOOTAGE 
Drifting Raising Total 
NN 23 i5 ee dudiaeurnue elke 1,4323 793 2,2254 
WON. cwedateteeeteccaeeee 1,342 876 2,218 
MOE onsinneddeuviwunnssaekesd 1,566 911 2,477 


COST PER FOOT OF ADVANCE WORK 
Labor, 


Explosives Contractor’s 
Labor Explosives and Timber Earnings 
TMMEB iiccicens $2.72 $1.09 $4.33 $4.97 
February......... 2.74 1.09 4.29 5.18 
MMO ddeesccee 2.58 1.02 3.71 5.45 


Effective Jan. 1, muckers were placed on a separate 
contract basis. This change is principally responsible 
for the higher footage per man shift in drifting. The 
inclusion of muckers’ earnings on contract in the con- 
tractors’ earnings reduces these figures more than the 
proportional cut in wages. 
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Mining Engineers of Note 
Allen Hastings Rogers 


Rogers enjoyed the reputation among some of his 

college professors of an easy-going loafer, but, be 
that as it may, those worthy dignitaries have long ago 
had excellent reason to alter their opinions and have 
prebably come to the con- . 
clusion that their judg- ‘& 
ment, in the matter of 
predictions, needs a de- 
velopment not usually to 
be found in books. Mr. 
Rogers may be classified 
as a typical engineer in 
thought, manner, and 
life; which is by way of 
saying a great deal, and 
carries with it the con- 
viction that, aside from 
his professional proclivi- 
ties, he possesses several 
traits that are admitted- 
ly admirable in the 
opinion of his associates. 
He is a smoker, plays 
an excellent game of 
bridge, and, on occasion, 
can tell a good story. He 
is very positive in his 
opinions, but these he 
forms only after careful 
investigation and judg- 
ment, so that they are 
not altered easily. Be it 
said, however, that such 
opinions are usually cor- 
rect the first time. Mr. 
Rogers was born on Feb. 
19, 1871, at Marshfield, 
Mass. After finishing 
in the Boston _ public 
schools, he attended the gm 
Massachusetts Institute ™ 
of Technology, where he received his bachelor’s degree 
in 1890. His first job was that of chemist and metal- 
lurgist for Phelps, Dodge & Co. in Arizona. In 1892, 
he was smelter foreman for the Boston & Montana Con- 
selidated Copper Mining Co. at Great Falls, Mont., and 
two years later he became assistant superintendent of 
the Aguascalientes smelter of the Guggenheim Smelting 
Co. in Mexico. This was the beginning of eleven years 
that were spent on the other side of the Rio Grande, 
during which time he occupied engineering and 
managerial positions at the La Paz and Santa Fe mines, 
Matehuala, S. L. P., and with the Guggenheim Explora- 
tion Co. at the Dolores mine, Matehuala; Carmen mines, 
Villaldama, and the Velardefia Mining & Smelting Co. 
“Durango. In 1905, he became assistant general super- 
intendent for the American Smelters Securities Co., in 
New York, and in 1907 entered general consulting prac- 
‘tice with offices here. Among his most important 


[: IS STATED on authority that Allen Hastings 


examinations during this latter period are the following: 
Boston Consolidated Copper Mining Co., Utah; Braden 
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mines, Chile; Chino Copper Co., New Mexico; Butte & 
Superior, Montana; Mascot mine, Tennessee; Canada 
Copper and Britannia mines, British Columbia; Bawd- 
win mines, Burma, India; Perseverance mine, Alaska, 
and the Penyon nitrate properties in Chile. In addition, 

Mr. Rogers conducted 
wy considerable mill test 
#} «work at Utah Copper, 
Nevada Consolidated, 
Ohio and Miami proper- 
ties; his test run on the 
Hyde flotation plant at 
Basin, Mont., in 1912 
resulted in its adoption 
by Butte Superior. Other 
notable work during this 
period consists of re- 
=| search for several years 
H} On extraction of potash 
from leucite in Wyoming 
and in consulting en- 
gineering for Chino 
Copper Co., American 
Zinc, Lead & Smelting 
Co., Canada Copper Cor- 
Hi poration and L. Vogel- 
stein & Co. In 1917, he 
became associated, as a 
member of the firm, with 
Rogers, Mayer & Ball, 
consulting engineers, 42 
Broadway, New York, 
and 201 Devonshire St., 
Boston. Among the com- 
panies represented in a 
consulting capacity by 
the firm are: Union 
—| Miniére et Forestiére du 
=} Congo Belge, Alvarado 
Consolidated Mining & 

Milling Co., the Ameri- 
* can Engineering & Op- 
erating Co., the Nevada-Utah Mining & Smelting Cor- 
poration, and the Canada Copper Corporation. 

Mr. Rogers is a member of the American Institute of 
Mining and Metallurgical Engineers, the Mining and 
Metallurgical Society of America, the Institution of 
Mining and Metallurgy, and the American Association 
for the Advancement of Science. He is also a member 
of the Society of Mayflower Descendants and belongs to 
the following clubs: Engineers,’ Lawyers’, Rocky Moun- 
tain, Technology of New York, and the Engineers’ Club 
of Boston. He has served as a director of the A. I. M. E., 
and is at present a delegate of the Institute on the 
American Engineering Council of Federated American 
Engineering Societies, and also a representative on: the 
Engineering Division of the National Research Council. 
He is chairman of the Committee on Technical Educa- 
tion of the Mining and Metallurgical Society of America. 

During the war, Mr. Rogers held a one-dollar commis- 
sion and. rendered valuable assistance as consulting 
engineer to the U. S. Bureau of Mines. , 
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CONSULTATION 





Modern Practice in Operating 
Copper Refining Furnaces 


“Can you tell me what the present practice is for blowing 
copper in refining furnaces? Are water-cooled pipes used 
for the purpose? Also, has the old method of poling and 
hand-firing yet been superseded in any of the modern 
plants?” 

The process of blowing is a simple one, and ordinary 
pipe is used, at least in the big refineries adjacent to 
New York. Fig. 1 shows the method of oxidizing copper 
in use at the Laurel Hill plant of the Nichols Copper Co. 
At the American Smelting & Refining Co. refinery at 
Perth Amboy, N. J., the air pressure used is somewhat 
less, being about 25 lb. per sq. in. A. C. Clark, of the 
Raritan Copper Works, has kindly furnished us with the 
following description of the method in use at that 
refinery : 

“It is necessary, when melting copper that is to be 
cast into marketable shapes, in a reverberatory furnace, 
that the copper bath be subjected to an oxidizing period, 
to make possible the elimination of impurities that are 
taken up by the molten copper or are in the copper 
before melting. This oxidizing process is commonly 
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FIG. 1. METHOD OF OXIDIZING COPPER AT THE NICHOLS 
COPPER CO. REFINERY 


spoken of as ‘blowing copper’ or ‘blowing the charge,’ 
and is carried out at the Raritan Copper Works as 
follows: 

“When the furnace charge is melted, compressed air, 
at about 45 lb. per sq.in: pressure, is directed into the 
bath underneath the surface by 3-in. steel pipes, intro- 
duced into the furnace through openings provided in the 
side doors for that purpose. These pipes are cut into 
10-ft. lengths, one end connected to the source of air 
supply, a tap at the side of each. furnace door, by a 
rubber hose; the other end bent so that the outlet will 
be about 8 in. below the surface of the bath when the 
pipe is in use. The arrangement is shown in Fig. 2. 

“Blowing is usually done through two of the furnace 
side doors simultaneously, the openings being in the 
middle of the lower half of the doors and about 16 in. 
long by 12 in. wide. Two pipes are used at each door, 
so four jets of air deliver into the bath at once. When- 
ever the end of the pipe in the bath softens or burns 
off, the pipe is withdrawn, bent again and replaced. 
This continues until the pipe becomes too short, when 
it is replaced by a new pipe. 


“Ordinarily, the blowing continues for six or seven 
hours. Button samples are frequently taken from the 
copper bath, and the end of the process is determined by 
the appearance of the fracture of a button sample, which 
indicates that the copper has reached the stage known 
as ‘set copper,’ when it contains from 4 to 6 per cent of 
cuprous oxide.” 

Poling is still generally used, green young beech or 
cak trees being preferred for the purpose. Pine is 





FIG. 2. METHOD OF BLOWING COPPER IN THE RARITAN 
REFINING FURNACES 


objectionable. Oil and gas have been proposed as sub- 
stitutes, and some metallurgists are enthusiastic over 
the possibilities of pulverized coal combined with steam. 
With the high cost of wood, it is likely that the poling 
process will be superseded in a few years, but it still 
stands supreme. 

Refining furnaces are commonly hand-fired with coal, 
similar to the manner in which reverberatory copper- 
smelting furnaces were formerly operated. We under- 
stand that at the A. S. & R. refinery at Baltimore 
mechanical stokers are now being successfully used, 
and at the Perth Amboy refinery of the same company 
powdered-coal firing was installed two years ago. 


Average Selling Price of Old-Range 
Non-Bessemer Iron Ore 


“Can you advise me concerning the average selling price 
of Old Range non-bessemer iron ore for the year of 1920? 
Also the Lake freight rate between Escanaba and Chicago?” 

It is impossible to secure an absolutely accurate aver- 
age selling price of Old Range non-bessemer ores for 
1920. To obtain this it would be necessary to have in- 
formation showing the actual adjusted price for each 
grade of ore sold and shipped during the year. The Lake 
Superior Iron Ore Association has, however, made an 
estimate based on the quantitative average analyses of 
non-bessemer ores shipped during 1919 and the 1920 
selling price. Their average analyses for 1920 are not 
vet compiled, but they state there is not enough differ- 
ence in the quantitative average from one year to the 
next to affect these figures materially. Their estimated 
average price on the above basis is $6.37, f.o.b. lower 
lake ports. 

The lake freight from Escanaba to Chicago in 1920 
was 60c. net, and the unloading charge was 10c. prior 
to Aug. 25, and 14c. thereafter. ‘ 
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HANDY KNOWLEDGE 





Combined Map Roller and Case 
By JOHN W. N. BELL 


Written for Engineering and Mining Journal 

Occasionally when a mining company acquires addi- 
tional claims it has been found that various changes 
must be made in the system of keeping engineering 
records. At a certain mine, when three additional 
claims of forty acres each were acquired, it was obvious 
that one map, on a scale large enough to plot details, 
would be unwieldy to handle and that it would be hard 
for the draftsman to work on it without damaging 
it by leaning against it. Also, it was a question whether 
it were better to keep the maps in two or more sets 
or to reduce the scale. Neither of these courses was 
considered satisfactory if avoidable. As the drafting 
room was not large enough to accommodate another 
drafting table of the slot-and-roller type, it was neces- 
sary to devise a new method of handling the maps. 

The device shown in the accompanying drawing was 
made at the mine in the carpenter and blacksmith shops. 





the two rollers, the boxes are hung in place in the 
hangers, and any part of the drawing may be rolled 
out by means of a crank fitted on the end of the axle 
(Fig. 1). When through with the drawing it is easily 
put away by lifting the two boxes out of their hangers, 
rolling them together, and fastening them in place by 
means of the two tie pieces (Fig. 4) and thumbscrews. 
The two hangers are then slid back out of the way, and 
the boxes, now fastened together, are dropped in place 
in the hangers at the back of the cabinet, as shown in 
Fig. 2. 


Use of Condemned Hoisting Rope 
About Open Pits 
By H. H. HUNNER 


Written for Engineering and Mining Journal 
Old hoisting rope in sizes from in. to 1 in. can be 
cut into lengths of 50 to 200 ft. and used in many places 
about open pits. Cable clamps are used to attach a 
hook at one end and a, railroad connecting link is 
fastened on the other. Frequent 
use for these is found when 















































COMBINED MAP ROLLER AND CASE FOR DRAFTING TABLE 


It has been tried out and has proved satisfactory. It 
comprises two wooden rollers 3 in. in diameter and the 
width of the drawing cabinet. On each end of each 
roller is screwed an axle, as shown, which is threaded to 
4 in. and has a squared head. Attached to the roller 
for its entire length is canvas, one yard wide, to which 
one end of the drawing is glued. The roller is then 
hung in a 6 x 6-in. box made of 4-in. wood. Running 
the length of the box and ? in. wide is a slot through 
which the drawing may be wound on the rollers. Two 
lugs (Fig. 5) are screwed on each side of the drawing 
board on the top of the cabinet (care must be taken 
to place these low enough so that they will not inter- 
fere with the T-square). Fastened in place over these 
lugs by means of thumbscrews (Fig. 6) are the two 
roller hangers (Fig. 3) which are made of 14 x *-in. 
iron strap. 

After gluing the map ends to the pieces of canvas on 





shifting electric-driven well 
drills over bad ground. A suffi- 
cient number of ropes is fast- 
ened together to allow a switch 
engine to make a direct pull in 
whatever direction the drill is 
to be moved. A snatch block 
tied to the railroad track is 
sometimes used. The hook end 
of the pulling rope is always 
hooked to the rear axle of the 
well drill. By using a locomo- 
tive and these ropes a well drill 
can often be moved a consider- 
able distance to a new location 
on the same bench more quickly 
and more cheaply than by load- 
ing and unloading. 

It is sometimes desirable to 
move a loaded mine car with 
broken wheel flanges around sharp curves to a point 
where it can be dumped before putting it on new 
trucks. The hook end of a pulling rope is fastened to 
the truck having the broken wheel, on the side that will 
cause the broken flange to keep clear of the track when 
the car is pulled ahead with this rope. If the car is to 
be moved down grade, a second locomotive is necessary 
to hold the loaded car back in order that the pulling 
rope can be kept tight enough. 

At mines where there is no derrick, or when the der- 
rick may be needed on other work, if a track is to be 
shifted, a switch engine, an empty 20-yd. dump car, a 
snatch block and the pulling ropes will answer the pur- 
pose. The snatch block is chained to the truck on the 
20-yd. dump car and the car is spotted opposite the 
point at which the first pull is to be made. It makes 
no difference whether the working track is above or 
below the one to be shifted. The pulling ropes are 
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selected so that with them single or hooked together 
the total length will be about 40 ft. more than the dis- 
tance between tracks. If the shifting is toward the 
engine, the 20-yd. car will shift itself with the brakes 
set as the work moves ahead. On working back in the 
opposite direction, the engine will have to shift the 
20-yd. car about every third pull to keep the pulling 
rope nearly normal to the tracks. This method requires 
a few more men to handle the rope along the crest be- 
tween benches than where a crane is used, but will do 
the work in the same time. 


Amalgam Press 
Written for Engineering and Mining Journal 
A handy amalgam press which can be constructed 
at the mine shop is shown in the accompanying cut. 
The press was made in the shops of the Plymouth Con- 
solidated Gold Mines, Ltd., at Plymouth, Cal., and is in 
use in the mill of this company. The plunger is at- 
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AMALGAM PRESS 


tached to the screw by two clips, as shown. The lower 
part contained in the enameled iron pan consists of an 
inner, divided open cylinder held in a stout ring. A 
setscrew securely clamps the two parts of the cylinder 
together. A number of small holes are bored in the 
plunger and in the lower part of the cylinder for the 
escape of the mercury. In practice this press has given 
satisfactory results. 


Varnish for Protecting Underground Ladders 


Written for Engineering and Mining Journal 


Ladders, step ladders, or light scaffolds for use under- 
ground should have their surface protected to prevent 
decay or dry rot. Paints of various kinds and colors 
are employed for this purpose, but their use should be 
forever taboo, for the simple reason that the grain of 
the wood should be constantly visible, so that if any 
knots, wind shakes, or other imperfections are present 
they may readily be seen by the man whose safety 
depends on the use of the ladder. A good varnish or 
shellac should be substituted for paint, and one that will 


answer the purpose is made by dissolving 44 lb. of 
orange shellac in one gallon of wood alcohol. White 
shellac is more transparent, but has less adhesive 
strength than orange. Two coats of this varnish or 
shellac should be applied. 


Preventing a Loaded Mine Car 
From Entering a Switch 


By Roy H. Poston 
Written for Engineering and Mining Journal 
Underground switches constructed as the one shown 
in the accompanying sketch are troublesome in that a 
car will frequently take the opposite track from the one 
desired. However, if a few small pebbles or pieces of 
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KEEPING LOADED CAR FROM ENTERING SWITCH 


rock are placed on the rail opposite from the frog on 
the track upon which the operator desires the car to 
run, it will slow up that side of the car sufficiently to 
“swing” the other side around enough to insure its 
keeping on the right track. The pebbles should be 
placed a few inches in front of the switch point. A 
little experience will show what is the correct position 
for them. 


Making Elevator Buckets at the Mine 


Written for Engineering and Mining Journal 


As a rule, elevator buckets are purchased. They are 
seldom manufactured in the mine shop. At the Ply- 
mouth Consolidated Gold Mines, Ltd., Plymouth, Cal., 
a device for forming them has been made by Andrew 
Riley, the master mechanic of the mine. This consists 
of a cast-iron bucket form and a lever for rounding 
the sheet steel over the form. The bucket is cut from 
the sheet according to a pattern and then formed upon 
the device. Several rivets serve to hold the bucket to its 
shape. 





DEVICE FOR SHAPING ELEVATOR BUCKETS 





796 


ENGINEERING AND MINING JOURNAL 





Vol. 111, No. 19 











THE PETROLEUM INDUSTRY 


Oil Prospecting in Papua 
SPECIAL CORRESPONDENCE 


Three geologists and two surveyors from the Anglo- 
Persian Oil Co.’s staff, who have been operating on the 
Vaiiala oil field, sixty miles from Port Moresby, Papua, 


recently passed through Brisbane on their way to Ra-. 


baul to further investigate the possibilities of oil boring 
in the mandated territories of New Guinea. One of the 
surveyors has had previous experience in the territory 
formerly known as German New Guinea, and considers 
the prospects for oil discovery in these territories to be 
favorable. The Anglo-Persian Oil Co., in its operations 
in Papua, is acting on behalf of the Commonwealth and 
British governments, which have each provided £50,000 
for the work of investigation. 

The manager for the Anglo-Persian company in Papua 
has reported that favorable territory has been found in 
the Gulf district, extending from Yule Island to the 
Vailala River. These formations are on Apinaipa and 
Popo islands. The latter locality is considered to be 
the better site for a test well, and the prospects of find- 
ing oil in quantities there are believed to be good. It 
is considered necessary to carry out future geological 
work further afield. Two drilling outfits, it is believed, 
will soon be available—one to be used at Popo to drill 
the proposed test well and the other to be retained at 
Port Moresby till another location is decided upon. 

A recommendation is made for the use of aircraft 
for the pioneer surveying of unexplored portions of the 
Papuan Gulf coast. A wireless plant has been installed 
at Upoia, and the service of carrier pigeons introduced. 
Summed up, the result of the work, so far, is that only 
one well is recommended (that in the Gulf coast re- 
gion), and none is recommended in the Vailala region. 
The geological survey has mapped in detail a total area 
of over one hundred sauare miles, and has roughly 
surveyed, in addition, eighty-five square miles. 


Mexican Oil Imports to United States to 
Approach Six Billion Gallons in 1921 


Petroleum is the biggest factor in the growth of 
United States imports from Mexico, according to the 
Foreign Trade Record of the National City Bank of 
New York. Petroleum-producing supplies—machinery, 
pipe-line materials, engines, sheets and plates of iron 
or steel, drilling and pumping machinery, structural 
iron and steel, steel rails and railway supplies, and loco- 
motives, to say nothing of the enormous quantities of 
food and clothing required by those engaged in the 
industry—are taken in exchange for the enormous 
quantities of oil sent to us. It is an astonishing fact 


that the quantity of crude petroleum imported into the 
United States from Mexico in the fiscal year 1921 will 
be nearly 6,000,000,000 gal. as against 4,500,000,000 gal. 
in the calendar year 1920, 2,250,000,000 in 1919, and 
1,500,000,000 in 1918. Thus, despite the fact that the 
United States produces three-fourths of the oil of the 
world, her takings of crude petroleum from Mexico in 





the fiscal year 1921 will be practically four times as 
much in quantity as in 1918. 

In the single month of February, the latest for which 
details are available, the quantity of petroleum imported 
into the United States from Mexico was 478,000,000 gal., 
against 207,000,000 gal. in February of the preceding 
year, and for the eight months period ending with 
February, 1921, 3,853,000,000 gal., against 1,659,000,000 
gal. in the same months of the preceding year, and the 
value of the imports has correspondingly increased, 
standing at $49,252,000 worth of petroleum imported 
from Mexico in the eight months ending with February, 
1921, against $19,836,000 worth in the same months of 
the preceding year. In the single month of February, 
1921, the total value of petroleum imported from Mexico 
was $6,006,000, against $2,448,000 in February of the 
preceding year. 


California Oil Statistics for March, 1921* 


The year 1921 promises to be important to the 
petroleum industry in California. After the drain on 
stocks of last year it would not be surprising to see the 
industry record a surplus for the current year. The 
intensive development work throughout the‘entire state 
has-resulted in a material increase in the production of 
the Elk Hills district and the discovery of a new oil- 
bearing strata at Huntington Beach. The extent to 
which the Elk Hills district is developed and the future 
possibilities of the Huntington Beach field practically 
govern any appreciable increase in the state production; 
all other districts should remain practically normal. 

December, 1920, daily production of 322,658 bbl. 
exceeded any other monthly production in the history of 
California and this figure was eclipsed by the January 
daily production of 325,401 bbl. These two records were 
in turn exceeded by the February daily production of 
328,104 bbl. and the March production of 338,544 bbl. 

Shipments made during March, 1921, totaled 9,144,- 
432 bbl., the daily shipments of 294,982 bbl. being 22,428 
bbl. less than the February daily shipments of 317,410 
bbl. 

Eighty-nine rigs were erected and 533 wells were 
drilling during the month. Sixty-one wells were com- 
pleted, with an initial daily output of 28,000 bbl., an in- 
crease of three completions and 14,000 bbl. initial daily 
production. 


Oil-Well Machinery Exports Increase 
WASHINGTON CORRESPONDENCE 


There was a decided increase in the amount of oil-well 
machinery exported in March, 1921, as compared with 
exports of March, 1920. In March of this year the 
exports were valued at $1,288,018, whereas for the 
same period of 1920, they were valued at $657,686. The 
value of other types of mining machinery exported 
during March, 1921, was $760,452. This shows a reduc- 
tion, as compared with March, 1920, when exports were 
valued at $1,158,571. 





*From report by Independent Oil Producers’ 


Agency, Los An- 
geles. 
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ECHOES FROM THE FRATERNITY 


SOCIETIES, ADDRESSES, AND REPORTS 





Pittman Thinks Dollar Silver 
Likely To Last for Great 
Many Years 


Radiant with optimism as to the 
future of silver in this country, Senator 
Key Pittman, of Nevada, addressed the 
members of the Mining and Metallurgi- 
cal Society of America at the Colum- 
bia University Club, on Thursday, 
April 28. C. W. Handy, of Handy & 
Harman, also spoke on silver market- 
ing conditions, and a half hour of gen- 
eral discussion followed. 

Senator Pittman made it plain that 
there is no likelihood of the Pittman 
Act being repealed. However, he said 
there is always a chance of hasty and 
improper legislation, and for that rea- 


son all who are interested in the sub- : 


ject should be advised of every fact 
and of every action so that they can 
lend their support of the present act if 
necessary. “Even if it were not for 
the conditions under which silver was 
fixed at a dollar, if it depended not 
upon the honor of the Government to 
maintain it, but upon the general ne- 
cessity of the Government, upon the 
power that the production of silver 
gives the Government, then that alone 
would be sufficient to maintain and 
justify the present price.” 

Going back to the origin of the act 
the Senator quoted Lord Reading as 
stating that the action of the United 
States Government in furnishing silver 
for India in April, 1918, was one of 
the most powerful acts that could have 
been performed toward the winning of 
the war. It was essential to have silver 
in India and have it immediately, and 
there was not the requisite supply any- 
where in the world except in the Treas- 
ury of the United States. India had 
been exporting large quantities of jute 
bagging, a necessity in the conduct of 
the war. The Indians had been taught 
to accept silver certificates for their 
product. However, the reserve of 
metal behind those certificates was 
only 25 per cent. Germany understood 
this and sent propagandists there, who 
spread the report that the paper money, 
which the Indians had always been free 
to exchange for silver, could not be 
redeemed beyond a certain point. In- 
stantly a “run” began, and to avert a 
revolution the silver had to be pro- 
cured. When Congress understood this 
the Pittman Act was soon passed. 

As to the question of what Great 
Britain should pay for the silver: The 
price at that time was 72c. per oz., but 
it had been demonstrated that under 
existing costs silver should be worth 
$1 per oz., so that was the price agreed 
upon. Now, with the emergency past, 
the United States Government is simply 
turning over the proceeds from the Brit- 
ish Government to the silver producers 


who were responsible for practically 
all of the metal sold. It isn’t costing 
the United States Government a cent. 

“It seems to me,” said Senator Pitt- 
man, “that from a business standpoint. 
the necessity of silver production in 
this country, we have got to maintain 
the present law just as long as we 
can. I know that as a matter of honor 
it has got to be maintained. Now, 
under the rules of the Senate, four Sen- 
ators have been known to talk so long 
on a bill that the Senate took -up other 
matters. I know now about thirteen 
Western Senators who would do nearly 
anything to prevent a stain being placed 
cn the honor of our Government and 
upon the Congress of the United States. 
Some of them are getting old: I doubt 
if they could talk over six hours a day 
for over a week. But I know four that 
are in excellent health and need exer- 
cise and can talk in six-hour shifts 
easily for a year. That bill isn’t going 
to be repealed. 

“Now the question is, how long will 
it be operative . I am confident 
that the price of silver will go above 
a dollar by reason of natura) demand 
when the world commences to get on its 
feet again and starts to work and pro- 
duce. Then the Government 
will cease to buy, and that fund will 
remain there until some other cata- 
clysm or some other contingency, or 
conspiracy, will force the price of sil- 
ver down below a dollar in the general 
market of the world. When it does 
this fund will come into action again. 

I think it is going to work so 
well; it is going to prove itself so sat- 
isfactory; it is going to demonstrate 
that the stabilization of the price is 
such a strong incentive to the produc- 
tion of silver and other minerals in this 
country, that when the time comes that 
it expires, if it ever does expire, the 
Government will re-enact this law, and 
probably re-enact it with a broader 
scope, and say we will take the silver 
of the world at a dollar an ounce, and 
we will distribute the silver of the 
world wherever we want to distribute 
it at the same price.” 


Fellowships in Metallurgy Open 
At Utah School of Mines 


Applications for fellowships in the 
Department of Metallurgical Research 
of the University of Utah for the year 
1921-22 may be made until May 15, 
1921, and will be received by Joseph F. 
Merrill, director of the Utah State 
School of Mines and Engineering at 
the university. The work of this de- 
partment is maintained in connection 
with the Utah station of the U. S. 
Bureau of Mines, and is under the im- 
mediate supervision of metallurgists of 
the Bureau. 


Annual Dinner of I. M. and M. 
(London) Hears From 
Many Lands 


Two London Societies Unite Library 
and Secretariat—New Zealand 
Urges Scholarships 


The twenty-ninth annual dinner of 
the Institution of Mining and Metal- 
lurgy took place April 13 at the Hotel 
Victoria, London. President Frank 
Merricks occupied the chair, and at the 
board were seated representatives of 
many of the dominions of the empire. 

Hon. Sir James Allen, High Commis- 
sioner for New Zealand, in the course 
of a speech proposing a toast to the 
institution, extolled the latter’s far- 
reaching influence in professional edu- 
cation. Particularly, he emphasized 
the pre-war scholarship scheme and 
urged its reinstitution. “If you can 
induce the Dominions and the United 
States of America,” he said, “to . . . 
again provide the cost of liv- 
ing expenses of students who may 
be sent to their mines for practical 
and scientific research a very great 
work will be done. Britishers 
are quite as capable of taking in edu- 
cation as any other nation. .. . 
The competition is not going 
to be less, and all the mining engineers 
and metallurgists within the empire 
have to rely on their best resources, 
abilities, and capacities in the compe- 
tition that is bound to take place.” 

President Merricks, responding to the 
toast, pointed out the prominent posi- 
tion of the British Empire among gold- 
producing nations, the serious decline 
in its production and the fate await- 
ing many of its gold mines “in the near 
future if something of an international 
nature is not done to stabilize, if not 
to fix, the value of gold at a higher 
rate than obtains today.” He then an- 
nounced the sale of the institution’s 
kome at 1 Finsbury Circus, and the 
securing of larger quarters at a some- 
what less convenient location. Coupled 
with this change President Merricks 
further reported that after several 
meetings between representatives of the 
councils of the Institution of Mining 
Engineers and of the Institution of 
Mining and Metallurgy working ar- 
rangements between the two organiza- 
tions had been agreed on. These pro- 
vide for maintaining the separate iden- 
tity of each, but bring the Mining Engi- 
neers into the new home of the other 
institution, unite the libraries and other 
services under one secretariat, Mr. Mc- 
Dermid of the I. M. and M., and estab- 
lish a joint advisory committee. The 
speaker expressed the hope that this 
federation of the 6,000 members in 
London might develop “to link up the 
various mining institutions of the em- 
pire under one imperial federation.” 





798 ENGINEERING AND MINING JOURNAL 


Vol. 111, No. 19 











MEN YOU SHOULD. 
KNOW ABOUT 





E. R. Cullity and A. K. Knickerbocker 
are examining silver properties in 
Montgomery County, Ark. 


A. F. Melcher is making studies of 
porosity of certain oil horizons in east- 
ern Oklahoma. 


W. T. Lee, of the U. S. Geological 
Survey, will make stratigraphic studies 
in Wyoming this spring. 


Harry L. Glaze, formerly with A. L. 
Maas, is now connected with the Steb- 
bins Engineering Co., Los Angeles, Cal. 


W. E. Cameron, deputy chief geolo- 
gist of Queensland, has been appointed 
mining geologist to the Federated 
Malay States. 


J. Ward Williams, recently superin- 
tendent of the Penoles mines, Durango, 
Mexico, is examining the oil fields of 
southern Mexico. 


Prof. E. W. Skeats, of the Melbourne 
University, returned to Melbourne, 
Victoria, in February, from his Euro- 
pean and American trip. 


W. P. Woodring has returned to 
Washington after completing certain 
geologic field work in Haiti for the 
U. S. Geological Survey. 


W. C. Agnew, general manager of 
the Rogers Brown Iron Co., has re- 
turned to Hibbing, Minn., from his re- 
cent stay in Baltimore, Md. 


William Kent, smelter superintendent 
for the International Nickel Co., Copper 
Cliff, Ont., is spending a month in 
New York City and vicinity. 


A. D. Combe, geologist, of Sydney, 
N. S. W., has been appointed assistant 
geologist in Uganda, Eastern Africa, 
under the British Colonial Office. 


H. C. Boydell, mining engineer, who 
studied at Massachusetts Institute of 
Technology last year, is now at 1 
Metropole St., Athens, Greece. 


Brokaw, Dixon, Donnelly, Garner & 
McKee, geologists and petroleum en- 
gineers, have moved their office from 
90 West St. to 120 Broadway, New 
York City. 


C. F. Kelly, president, and B. B. 
Thayer, vice-president, of Anaconda 
Copper Co., were in Butte, Mont., last 
week in conference with the local com- 
pany officials. 


George W. Stose, of the U. S. Geo- 
logical Survey, has returned to Wash- 
ington after a field study of limestones 
in the Hanover-Lancaster valley region 
of Pennsylvania. 


John M. Fox, consulting mining en- 
gineer, who has been superintendent 
for the Belmont Wagner Mining Co., 
at Telluride, Col., for a number of 
years, has opened an office at 323 Hol- 
brook Building, San Francisco, Cal. 


Harley E. Hooper, mining engineer, 
who has been with the Kanbauk Wol- 
fram Mines, Ltd., Burma, resigned his 
position about March 31, and returned 
to Australia. His address now is Fin- 
niss St., West, North Adelaide, South 
Australia. 


A. S. Walter, mining engineer and 
metallurgist, with the American Smelt- 
ing & Refining Co. for the last six 
years, is now with R. J. Walter, min- 
ing engineer, and president of Uinta 
Oil & Exploration Co., at 501 Symes 
Building, Denver, Col. 


G. D. Delprat has resigned as gen- 
eral manager of Broken Hill Proprie- 
tary Co., Ltd., Melbourne, Victoria, to 
practice as consulting engineer. His 
successor, Essington Lewis, has been 
with the company over fifteen years, 
recently as assistant general manager. 


R. J. Morgan, mill superintendent of 
Spassky Copper Mine, Ltd., Akmolinsk 
district, Siberia, for ten years imme- 
diately preceding the Soviet régime, re- 
turned to Sydney, N. S. W., in Febru- 
ary last. He was mining geologist to 
the Russian Far Eastern Republic dur- 
ing the last few months of his stay in 
Siberia. 

H. S. Mulliken, metallurgical en- 
gineer and special assistant to the 
Director, U. S. Bureau of Mines, has 
left for Fort Worth, Tex., and the 
Southwest on matters connected with 
the Government plants for the produc- 
tion of helium gas in that section. He 
expects to be absent from Washington 
about three weeks. 


Emil Miller, mining engineer, for- 
merly of Russia, who has been in Amer- 
ica for the last twelve years, and was 
reported as being employed in Califor- 
nia, has failed to keep his sister, Mme. 
Ida Grossman, advised of his where- 
abouts. The secretary of the Interna- 
tional Committee of Young Men’s Chris- 
tian Associations Hospitality Service, 
347 Madison Ave., New York City, re- 
quests anyone having information con- 
cerning Mr. Miller (or Mueller) to com- 
municate with him. 


Mining and metallurgical engineers 
visiting New York City last week in- 
cluded: Karl F. Klein, Poterillos, Chile; 
Thomas E. Holgate, manager of blast 
furnaces, Darwen, England; Frederick 
C. Gilbert, American Smelting & Refin- 
ing Co., Denver, Col.; H. H. Hoppock, 
Joplin, Mo.; Alan B. Sanger, Dorchester, 
Boston, Mass.; Stanley C. Harold, 
Pittsburgh, Pa.; R. A. Sturgeon, St. 
Louis, Mo. 


SOCIETY MEETINGS 


ANNOUNCED 





American Zinc Institute, Inc., holds 
its annual meeting in Hotel Statler, St. 
Louis, Mo., on May 9. Two days will 
probably be devoted to the business of 
the Institute. H. D. Heltzell, 1018 
Pierce Building, St. Louis, is chairman 
of the committee on arrangements. 


OBITUARY 


Jerome B. Higgins, mining engineer, 
of Reno, Nev., died on April 8, at 
Katherine, near Kingman, Ariz. He had 
been making mine examinations in the 
new camp for the Oatman Revenue 
Mining Co. Mr. Higgins graduated in 
1897 from the School of Mines of the 
University of Nevada, and was a mem- 
ber of several fraternities. His profes- 
sional work embraced service with the 
Midas Mining Co., of California, the 
Zacatecas mine of Mexico, the North 
Rapidan Mining Co., Como, Nev., Con- 
solidated Gold Fields and two other 
mines in South Africa. For nearly 
eight years he was at Baruma, Ecua- 
dor, with the South American Develop- 
ment Co., before finally returning to 
professional work in Nevada. 


Samuel D. Bridge, Jr., petroleum ge- 
ologist of San Antonio, Texas, who had 
been conducting explorations in Bogota 
for an oil company and was on his second 
trip there, was reported on April 11 
as dead from fever contracted in the 
field. Mr. Bridge, who was twenty- 
seven years old, was born in Mon- 
terrey, Mexico. He served overseas 
for eighteen months during the war 
and was a member of the American 
Legion. He joined the Association of 
Petroleum Geologists some years ago, 
and had been elected an Associate Mem- 
ber of the A. I. M. E. in 1920. He 
was a graduate of Yale. His father, 
Samuel D. Bridge, of San Antonio, 
Texas, who is also a mining man, con- 
ducted an assay business in Monterrey 
for a number of years. 


Ambrose Monell, metallurgical en- 
gineer, a director and for fifteen years 
president of the International Nickel 
Co., Bayonne, N. J., died on May 2, 
at Beacon, N. Y. Mr. Monell, while 
he was president of the International 
Nickel Co., furthered the study and the 
development of the natural copper- 
nickel alloy now in commercial use 
under the name of Monel metal. His 
metallurgical knowledge was acquired 
in part at Columbia University School 
of Mines, from which he was graduated 
in 1896. As metallurgist Mr. Monell 
first served with the Carnegie Steel 
Co., Pittsburgh; later he was connected 
with the Coronet Phosphate Co., Inter- 
national Motor Truck Co., American 
International Corporation, the Air Re- 
duction Co., and _ the International 
Nickel Co. He withdrew from the 
presidency of the latter company when 
he received a colonel’s commission in 
the aviation section of the American 
Fxpeditionary Force. Fifteen months 
of high-tension work in organizing and 
commanding groups of flying forces in 
France so undermined his health that 
he never fully regained his strength. 
His death at the early age of forty- 
seven was in part due to his severe 
foreign service. He had been an 
esteemed member of the A. I. M. E. 
since 1902. 
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LEADING EVENTS 





Silver from Western Mines Must 
Go to Denver Mint 


A. S. & R. Co. Notifies Shippers It Will 
Pay ic. Per Ounce Less Than 
Heretofore 


The American Smelting & Refining 
Co. has sent the following notice to 
ore shippers in the Rocky Mountain re- 
gion: 

“We are advised by the director of 
the U. S. Mint that all Pittman Act 
silver must be delivered to the Denver 
mint until 10,000,000 oz. or more has 
been so delivered. As long as the Gov- 
ernment requires that silver be deliv- 
ered to the Denver mint instead of the 
Philadelphia mint, as at present, it will 
be necessary for us to reduce the price 
accordingly. Beginning with  settle- 
ments of today and continuing until 
the Government changes its instructions 
as to shipments to the Denver mint we 
will pay 99ic. per oz. for silver, in- 
stead of 998c.” 

Practically all of the silver mined in 
the Western states associated with 
other metals in the form of base bul- 
lion is shipped to seaboard refining 
points to be converted into a mintable 
product. Very little silver goes direct 
to the mint from Western mines. The 
American Smelting & Refining Co.’s re- 
fineries where silver is parted from 
other metals are situated at Baltimore 
and Perth Amboy, and the price paid 
for silver by the smelter is the Govern- 
ment price of $1, less the transporta- 
tion charge from the refinery to the 
mint where it is to’be coined. At 
present Colorado silver producers are 
paying express charges from the sea- 
board to Denver instead of to Philadel- 
phia, and this accounts for the cut in 
price for silver from 998c. to 993c. per 
ounce. , 

It is reported that since the Gov- 
ernment started to purchase silver 
under the Pittman Act practically all 
of the silver has been shipped to the 
mint at Philadelphia. Of the 49,000,- 
000 oz. purchased to date approximately 
40,000,000 was shipped to Philadelphia. 
This amount it is said will keep the 
Philadelphia mint busy for the rest of 
the year, and it is therefore necessary 
to divert shipments to other minting 
points. Denver and San Francisco have 
been selected, and it is thought that 
for the remainder of the year the Gov- 
ernment price of $1 per oz. will be 
based upon delivery at these points. 

Since 1917 freight rates on bullion 
have been increased over 300 per cent, 
and express rates advanced almost as 
much. Colorado and Utah operators 
have applied to the Western Trunk 
Line Committee for a reduction of 
bullion rates. 


WEEKLY RESUME 

Apex litigation has again been 
started, this time in Tonopah, where 
the Cash Boy company has entered 
suit against the Tonopah Extenswn 
Mining Co. The strike situation in 
this camp and in Divide is unchanged. 
In the Coeur d’Alene -district of 
Idaho a wage cut of 50-75c. for mine, 
mill and smelter men became effec- 
tive May 1. In Utah the case of the 
Utah Copper Co. in regard to power 
contracts with the Utah Power ¢€ 
Light Co. is to be reviewed by the 
State Supreme Court. At Denver, the 
American Smelting € Refining Co. 
has announced that all (Pittman 
Act) silver from the Rocky Mountain 
district must go to the Denver mint 
hereafter, instead of to Philadelphia. 
An explosion of methane recently oc- 
curred in a metal mine near Black- 
hawk, Colo., injuring two. In Min- 
nesota, the state engineers licensing 
bill has been signed. 

At Washington, the Senate Com- 
mittee on Mines and Mining has been 
ordered to report favorably on a new 
bill for liberalizing war minerals re- 
lief legislation. A committee of engi- 
neers headed by Dr. C. K. Leith is to 
undertake to collect data to enable 
the Government to decide upon a 
definite policy. 





U. S. Steel Corporation Announces 
20 Per Cent Wage Cut 


The U. S. Steel Corporation on May 
3 announced a reduction of about 20 
per cent in wages at manufacturing 
plants, effective May 16. At the com- 
pany’s offices in New York it was said 
that the Oliver Iron Mining Co. was 
effected by the cut. 


Minnesota Engineer Licensing 
Bill Signed 


The bill for the registration and 
licensing of engineers, architects and 
land surveyors which was drawn and 
prepared by the Minnesota Joint Engi- 
neering Board, passed the State Sen- 
ate in the closing days of the past leg- 
islature and has been signed by the 
governor. The bill closely follows the 
model bill of the American Engineer- 
ing Council as it provides for a regis- 
tration board of seven members and 
with definite stipulations to be met be- 
fore a license may be procured. The 
bill is not compulsory but should a per- 
son meet the necessary requirements 
and obtain a license in one of the 
branches he is then allowed to sign his 
name or be known as a “registered 
architect,” “registered professional 
engineer” or “registered land surveyor,” 
while any one not holding a license 
will not be able to use such titles. 


More Apex Litigation in Tonopah 


Cash Boy Sues Tonopah Extension, 
Claiming Latter Has Wrongfully 
Worked Veins Beneath 
Cash Boy Claim 


By an Occasional Correspondent 


Without much seeming partiality the 
ogre of apex litigation travels from 
one mining camp to another through- 
out the western United States. Always 
more or less of a bogey man, he is no 
phantom to those whom he actually 
visits, and with them he soon wears 
out his welcome. But after his depart- 
ure, like a poor and hungry relative, 
he is soon forgotten until again, un- 
announced, he raps at the door. 

It is more than six years since the 
hearing of the famous Jim Butler-West 
End case in Tonopah, in which were de- 
cided some interesting questions of the 
mining law, and in which some of the 
foremost lawyers and mining engineers 
of the respective professions were en- 
gaged. 

Now comes the Cash Boy Consoli- 
dated Mining Co., on Feb. 17, and files 
a complaint in equity, in the U. S. Dis- 
trict Court, against the Tonopah Ex- 
tension Mining Co., making allegations 
substantially as follows: 


1. That the Cash Boy Consolidated is 
a Nevada corporation. at 

2. That the Tonopah Extension is an 
Arizona corporation. s ; 

3. That there is thus a diversity of 
citizenship. 

4. That the Cash Boy company owns 
the Cash Boy lode claim. ; 

5. That within the Cash Boy claim 
there is a vein of rock in place bearing 
gold, silver, and other valuable metals, 
having its top or apex wholly within 
the boundaries of said Cash Boy lode 
claim extended downward vertically, 
which said vein at its top or apex and 
on its course or strike traverses said 
Cash Boy lode mining claim from end 
to end, crossing both end lines thereof, 
and is wholly included within the side 
lines of said claim. : 

That the Cash Boy company is the 
owner of, in the possession of and en- 
titled to the possession of said lode or 
vein throughout its entire depth be- 
tween planes drawn vertically through 
the end lines of said Cash Boy lode 
mining claim extended in their own di- 
rection indefinitely. 

6. That the Tonopah Extension as- 
serts an adverse claim to that portion 
of said vein which lies beneath the sur- 
face of the Cash Boy claim. 

7. That said adverse claims are false 
and fictitious and unfounded, and cast 
a cloud upon the title of the Cash Boy. 


And in a second cause of action the 
Cash Boy makes similar allegations 
and asserts further that the Tonopah 
Extension company has entered into 
and upon a large and valuable body of 
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ore which lies beneath the Cash Boy 
surface and is mining the ore and con- 
verting the same to its own use. 
Whereupon the Cash Boy company asks 
for a restraining order and for judg- 
ment quieting its title in and to suca 
ores aS against any and all claims of 
the Tonopah Extension company. 

The answer of the Tonopah Exten- 
sion company admits the allegations 
of the complaint as to diversity of 
citizenship, and admits that if there 
are any veins apexing in the Cash Boy 
lode claim they belong to the Cash 
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pany, and that they have been devel- 
oped and worked by a system of mine 
workings over a period of years from 
their apices downward beneath the 
claims of the Extension company to and 
even beyond the Cash Boy territory. 
The said veins are denominated the 
“Murray” and “Merger” veins, both of 
which pass on their dip beneath the 
Cash Boy and have there been en- 
countered and worked by the Cash Boy 
through a vertical shaft from the sur- 
face. Wherefore, the Extension com- 
pany prays for an adjudication of title 
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Boy company, but denies that there are 
any veins which do so apex, aside from 
and excepting the vein presumed from 
the fact of patent to be in the Cash 
Boy discovery, and avers that said pre- 
sumed discovery vein is no part of and 
has no relation with the vein described 
in the complaint or with any of the 
veins claimed by the Tonopah Exten- 
sion company. 

The answer further denies that any 
vein bearing gold, silver, or other 
metals has its top or apex wholly or at 
all within the Cash Boy or that the 
vein being worked by the Extension 
company so apexes. The answer fur- 
ther claims that the veins so being 
worked have their tops or apices wholly 
outside of the Cash Boy and within the 
mining property of the Extension com- 








in its favor, for a permanent injunction 
against the Cash Boy, and for an ac- 
counting for ores already wrongfully 
extracted. 

For easier understanding of the situ- 
ation, which presents some interesting 
features of both geology and law, a 
generalized cross-section is given look. 
ing northwesterly through two shafts 
of the Extension company and through 
the shaft of the Cash Boy. 


Flotation Hearing Postponed 


The Federal Trade Commission has 
postponed until about May 10 its hear- 
ing of the defense in the Minerals Sepa- 
ration case which it had intended to 
hold on May 2. The hearing was to 
have been in New York. 
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Wages Again Cut in Ceeur d’Alene 
District, Idaho 


50-Cent Reduction at Mines and Mills; 
75-Cent Less at B. H. & S. Smelter 


As anticipated in the last issue, a 
further reduction in wages of mine, 
mill and smelter employees of the 
Coeur d’Alene district has been an- 
nounced, effective May 1. The reduc- 
tion is 50c. per day in the mines and 
mills, and at the Bunker Hill smelter 
the cut is 75c. per day. The cut of 75c. 
per day on May 1 will make the rate 
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at the smelter $4 per day. The reduc- 
tion of 50c. per day by the mining com- 
panies will result in the following scale: 
Miners, $4.25 per day; muckers, $4; 
millmen, $4.25; timbermen, $4.75; un- 
skilled surface labor, $3.75. This is the 
second reduction in wages in the Coeur 
d’Alene district since the armistice was 
signed, the first having been on Jan. 
1, 1921, when miners’ wages were re- 
duced $1 per day and muckers’ wages, 
except at the Bunker Hill & Sullivan, 
were reduced $1.25, thus making the 
wages $4.75 and $4.50, respectively, and 
establishing a differential of 25c. per 
day in all mines between the wages of 
miners and muckers. 

Wages in the Coeur d’Alene district 
are subject to a sliding scale adopted 
in February, 1916, under which the 
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CONSTRUCTION VIEWS OF NEW POWER HOUSE OF COPPER QUEEN BRANCH, 
PHELPS DODGE CORPORATION, BISBEE, ARIZ. 


1. Foundations for Diesel engines, Aug. 12, 1920. 
showing ‘‘A”’ frames of No. 1 and No. 2 engines. 


basic wage for miners is $3.50 per day 
when the average price of lead for the 
preceding month is 5c. per lb. or less. 
When the average price for the pre- 
ceding month is over 5c. per lb. 25c. per 
day is added for each half cent increase 
up to 74c. Under this scale the maxi- 
mum bonus is $1.25, or $4.75 per day. 
During the war when the price of lead 
soared far above Tic. the operators ad- 
vanced wages up to $5.75 per day, and, 
as stated above, did not reduce from 
that figure until Jan. 1 of this year, 
when it was evident that there had 
been a material reduction in the cost 
of living. After the reduction that 
becomes effective on May 1 miners will 
still be receiving a bonus of 75c. per 
day and other employees in mine, mill 
and smelter a corresponding bonus, 
though under the terms of the sliding 
scale they are entitled to no increase, 
for the average price of lead is now 
below 5c. per lb. and has been for four 
months. 

The Bunker Hill & Sullivan, the Fed- 
eral, and the Hecla are the only large 
producing mines in operation, the Cal- 
lahan, Tamarack, Hercules, and Hunter 
being closed down. All of these, how- 
ever; are doing considerable develop- 
ment and will adopt the new: wage scale. 


2. Engine foundations, Nov. 17, 1920. 
4. Bed plate of engines, March 20, 1921. 


3. Power house interior, March 4, 1921, 


Phelps Dodge Installing Two 2,000-B.hp. Diesel Oil Engines 
at Moctezuma Plant, at Nacozari 


Two More for New Power Plant at Bisbee—Will Have a Larger 
Output Per Cylinder Than Any Other Similar Engines 
in This Country Built for Stationary Work 


By CHARLES LEGRAND* 


The Phelps Dodge Corporation is now 
erecting at the plant of the Moctezuma 
Copper Co., Nacozari, Sonora, Mexico, 
the first of two Diesel engines rated at 
2,000 hp. at sea level. Two similar 
engines will be erected at the power 
plant of the Copper Queen Branch, in 
Bisbee, in the next few months. 

These engines are two-cycle and were 
built by the Nordberg Manufacturing 
Co. from the designs of Carols Freres 
in Belgium. They have four cylinders, 
26 in. in diameter, with 44-in. stroke, 
and run at 120 r.p.m. The main shaft 
is 17 in. in diameter and the crank pins 
173 in. The floor space required is 
approximately 20 x 53 ft., including the 
direct-connected generator. Each of 
the engines weighs, without the gen- 
erator, approximately 350 tons. They 





*Consulting Engineer, Mechanical Engi- 
neering Department, Phelps Dodge Corpor- 
ation, : ; 


are equipped with a complete oiling 
system, which circulates lubricating oil 
to all parts of the engine except the 
valve motion. They have a complete 
water-cooling system, with independent 
regulation for the pistons, the heads, 
and the exhaust pipes. The pistons 
have adjustable crossheads and slides, 
instead of the more usual trunk pistons 
used in most Diesel engines. 

The scavenging of the cylinders is 
done through four valves in each cylin- 
der head, operated by cams. The ex- 
haust of the burned gases takes place 
through ports in the cylinder wall, 
these being uncovered by the piston at 
the end of the stroke. The scavenging 
air is furnished by a single-cylinder 
direct-connected scavenging pump with 
automatic plate valves. The scaveng- 
ing’ air pressure is approximately 4 lb. 
per sq.in. This high scavenging pres- 
sure is used because the exhaust pipes 
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are choked sufficiently to give an initial 
pressure of 2% lb. in the engine cylin- 
ders at the beginning of the compres- 


sion stroke. In this way the weight of 
air in the cylinder is approximately the 
same at the elevation of 3,600 ft., where 
the engines will be operated, as it would 
be at sea level, and the engine can 
burn the same quantity of fuel and de- 
liver the same number of indicated 
horsepower as it would at sea level. 
The higher power taken for the com- 
pression of the scavenging air reduces 
the brake-horsepower output and in- 
creases the fuel consumption over sea- 
level conditions, but the reduction in 
the investment per brake-horsepower 
available fully justifies this increased 
fuel consumption. 

The fuel is pumped to each cylinder 
by a separate pump. These pumps are 
under control of a governor which 
varies the quantity of fuel according 
to the power demand on the engine. 
The actual injection of the oil into the 
cylinder is done by high-pressure com- 
pressed air, and this high pressure is 
furnished by a direct-connected, three- 
stage air compressor. This air com- 
pressor has an excess capacity over 
that required for the injection of the 
fuel, and this excess capacity is used 
to fill air bottles. The stored com- 
pressed air is then used to start the 
engine. 

The air-injection pressure varies 
from 800 to 1,100 Ib. per sq.in., accord- 
ing to the load on the engine and the 
kind of fuel used, the higher pressure 
being used with the very viscous Mexi- 
can crude oil with which, these engines 
will be operated. 

The engines are equipped with a 
double oil-supply system, so that when 
started a light fuel oil can be used. 
This light fuel is also used at the time 
of stopping, so that the pumps and 
piping on the engines are filled with 
light oil when stopped. It is neces- 
sary to warm the heavy oil before it 
can be handled successfully by the 
pumps and pulverizers. For this rea- 
son the heavy fuel oil header is 
equipped with an inside pipe, through 
which hot water is circulated, the jacket 
water of one of the exhaust pipes 
being used for this circulation. All the 
fuel oil is filtered before being used 
in the engine, and the filters are a part 
of the equipment furnished with the 
engine. 

The engines are to drive 1,500-kva., 
60-cycle, 3-phase direct-connected gen- 
erators running in parallel and, with 
four 5-cylinder 1,250-hp. engines of the 
same type, will furnish all of the power 
for operating the mines and mill of 
the Moctezuma Copper Co. 

The decision to use these engines was 
made after five years’ experience with 
the smaller engine. The engines have 
a larger output per cylinder than any 
others of the type built in this country 
for stationary work. 





Only one blast furnace is running at 
the International Nickel Co.’s smelter 
at Copper Cliff, Ontario, in the Sud- 
bury district. 


Methane Explodes in Colorado 
Metal Mine 


Accident in Tunnel Near Blackhawk 
Injures Two Workmen 


A methane-gas explosion occurred in 
the Cyclops tunnel, operated by the 
Midwest Mining & Milling Co., near 
Blackhawk, Col., on April 21. Two men, 
E. G. and D. E. Nelson, brothers, were 
severely burned, but are expected to 
recover. 

The tunnel in which the explosion 
took place was being driven to connect 
with an old shaft at a depth of 400 ft. 
and is about 1,400 ft. long. A long 
hole was kept ahead of the breast, and 
usual precautions were taken to pre- 
vent accidents. On April 20 indica- 
tions showed the breast to be close to 
the shaft, and the long hole was loaded 
and shot with the regular round in an 
attempt to break through. The attempt 
was successful, and was followed by a 
rush of water which came out of the 
tunnel a foot or more deep. When the 
men returned next morning the water 
had gone down and two of them started 
in. About 80 ft. from the breast the 
man who was behind noticed the flame 
of his lamp shoot out to a length of 16 
or 18 in. He was about to call to his 
brother to look at it when there was an 
explosion which knocked them both 
down and burned their heads, faces, 
necks, and hands severely. 

An investigation of the accident was 
made on April 23 by Horace F. 
Lunt, commissioner of mines; James 
Dalrymple, state coal mine inspector; 
Daniel Harrington, supervising mining 
engineer of the U. S. Bureau of Mines, 
and T. R. Henahen, state mine inspec- 
tor. These officials reached the conclu- 
sion that the explosion was caused by 
methane (fire damp) from decay, under 
water, of the timbers in the old work- 
ings. This gas had probably accumu- 
lated, and was pulled out into the tun- 
nel by the rush of water when the hole 
broke through. Being lighter than air 
it collected along the top of the drift, 
mixing with the air in the proper pro- 
portion to form an explosive mixture. 
The draft through the small hole was 
not strong enough to remove it, and 
it remained until ignited by the miners’ 
lamps. 


Less Than Thirty Zinc Mines 
Running in Joplin District 

Slightly improved zine ore prices 
have caused much talk of reopening of 
mines in the Joplin-Miami district, 
though most operators in the field hope 
this will not come about. They point 
out that there already is an apparent 
stock on hand of 60,000 tons just in 
this field, and they feel it would be a 
serious mistake to increase production 
at this time. 

On the other hand, some operators 
question whether any: material increase 
in production from this field at this 
time could be accomplished, even if it 
was desirable, on account of the labor 
situation. They point out that hun- 
dreds of miners left the field during the 








past winter, seeking work. Several of 
the richer mines that have persisted 
in operation have used night shifts, be- 
cause they could get the men to reduce 
rock tonnage costs, and it is believed 
if many mines start up they will have 
to take the men from these night shifts. 
This would mean that these men would 
go to work in poorer mines and their 
proportionate output per man would be 
less than it now is. 

The Vinegar Hill Barr mine was 
started up on April 25, as well as the 
Muncie and one or two other mines, 
but for the most part the mines that 
have been down for some months will 
continue down until at least $30 per 
ton is paid for zine ore. There are at 
present about twenty-eight properties 
operating steadily in this field, with 
three or four operating a few days a 
week. This contrasts with 122 in oper- 
ation a year ago. But production now 
amounts to about 6,500 tons weekly as 
compared with probably 12,000 tons a 
year ago. 


Utah Supreme Court To Review 
Power Contract Case 


Litigation between the Utah Copper 
Co. and the Public Utilities Commission 
of Utah in regard to increased rates 
allowed the Utah Power & Light Co. 
from holders of special contracts 
entered into a number of years ago is 
being continued, and the case, through 
the granting of a writ of certiorari, will 
be reviewed by the State Supreme Court. 
In 1919 the commission began an in- 
vestigation into contracts with the Utah 
Power & Light Co. held by some of the 
larger users of power in the state. The 
Utah Copper Co., with others, resisted 
the right of the commission to make 
the investigation on the ground (among 
other things) that these contracts 
antedated by some years the creation 
of the commission as a body. After 
numerous hearings before the State 
Supreme Court at Salt Lake City as to 
the right of the commission to decide 
in the matter, and in regard to a peti- 
tion by the Utah Power & Light Co. 
asking increased power rates—the two 
cases being combined under one head 
—a decision was handed down that such 
a right was vested in the commission. 
On Oct. 20, 1920, the Utah Public Utili- 
ties Commission therefore issued an 
order dismissing special contracts, and 
ordering the substitution of regular 
power rates. 


Lessor Must Settle Promptly 


The recent session of the Montana 
Legislature enacted a law designed to 
afford prompt settlement on ores ship- 
ped to smelters by lessees. The act 
went into effect April 1 and under its 
terms settlement of smelter returns 
must be made with the lessee within 
seven days after the lessor has received 
a statement from the reduction works. 
Lessors who fail to observe the pro- 
visions of the law are subject to a pen- 
alty of payment to lessees of an amount 
equal to 10 per cent of the net returns 
from the ore shipment. 
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NEWS FROM WASHINGTON 


By PAUL WOOTON 
Special Correspondent 





Engineers To Aid Government in 
Determining Petroleum Policy 


Lack of Precedents Makes Solution of 
Economic Problems Difficult—Leith 
Heads M. M. S. A. Committee 


Congress and the State Department 
are face to face with the intricacies of 
the economic problems growing out of 
the petroleum policies of several for- 
eign governments. They are confronted 
with situations for which there are no 
precedents. When Congress or the 
State Department has no precedent to 
follow each evinces surprising helpless- 
ness. Moreover, it develops that there 
is little definite information to be used 
in determining reciprocal or retaliatory 
policies. 

In view of the scarcity of such facts 
a committee of the Mining and Metal- 
lurgical Society of America, with Dr. 
C. K. Leith as its chairman, met in 
Washington April 29 and determined to 
gather certain fundamental data which 
can be put at the disposal of the Gov- 
ernment. Conferences were had with 


interested departmental officials and 
with the chairmen of the committees on 
mines and mining of the Senate and of 
the House. The committee was urged 
to do all that it could toward gathering 
facts which would be useful in the fore- 
going connection. 

The question is held to involve more 
than petroleum. While nature dis- 
tributed petroleum unequally through- 
out the world it pursued the same 
course with other minerals. In some 
of these minerals the world must de- 
pend heavily upon the United States. 
All agree that restrictions on the inter- 
national movement of essential miner- 
als should be subject to the minimum 
amount of control. Nevertheless, there 
is certain to be more or less trading 
on the strength of mineral advantages 
as a result of the acuteness of the oil 
situation. It is the hope of the Leith 
committee to be able to furnish infor- 
mation which will make possible a more 
intelligent consideration of this general 
subject, when placed at the disposal of 
the Government. 


Senate To Get Favorable Report 
on New War Minerals Bill 


Committee Also for Permanently 
Changing Assessment Work Year 
to Fiscal Basis 


A bill by Senator Shortridge, of Cali- 
fornia, providing for the liberalization 
of the War Minerals Relief Act was 
ordered reported favorably to the Sen- 
ate at a meeting of the Committee on 
Mines and Mining held April 30. The 
bill is intended to remove inequities in 
the cases of producers of manganese, 
chrome, pyrites, and tungsten, who did 
not receive a personal request or de- 
mand from a Government agency. An 
identical bill passed the Senate Feb. 24, 
1921, but it was not acted upon by the 
House, with the result that the bill 
died with the last session of Congress 
on March 4. 

The committee also reported favor- 
ably a bill providing for a permanent 
change in the assessment work year 
so that it will coincide with the fiscal 
year. 
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Special London Letter 


Government Gets Large Share of Gold 
Mining Areas Consolidated’s Profits 
—Burma Corporation To Curtail 
To Far East’s Needs 


By W. A. DoMAN 


London, April 19—When the Govern- 
ment Gold Mining Areas (Modderfon- 
tein) Consolidated was formed it leased 
mining rights from the Union of South 
Africa Government. Consequently the 
company differs from the majority of 
mines on the Rand in having no 
vendor shares. The whole of the 
£1,400,000 of share capital produced 
funds for opening up the mine. This 
was a distinct advantage from one 
point of view, though naturally the gov- 
ernment comes in for a large propor- 
tion of the profits. Last year the gold 
produced realized no less than £3,388,- 
524, while miscellaneous income raised 
the sum to £3,419,741. Working costs 
amounted to £1,680,361, though included 
in the total is £27,693 on account of 
miners’ phthisis contribution. The net 
profit was £1,739,380. Of this sum 
shareholders received £700,000, or 40.2 
per cent, equal to 50 per cent on the 
share capital, and the government takes 
£882,975, or 50.7 per cent of the profits. 
Had there been any vendor considera- 


tion the nominal capital would have 
been very much larger and the state 
would not have benefited to anything 
like the extent it has done, because its 
proportion would be confined to the 10 
per cent profits tax, reduced by amor- 
tization allowance to about 8 per cent. 
With the exception of the Meyer & 
Charlton, which also leases claims and 
pays a percentage of the profits, the 
Far Eastern Rand companies are the 
only ones that operate on this basis. 
The Government Gold Mining Areas 
works on a large scale. Last year 
there were 195 stamps in operation with 
the high average duty of 27.6 tons per 
stamp per day, while in addition 25 tube 
mills were running. Development ag- 
gregated 38,195 ft., of which 19,905 ft. 
were on reef and 19,830 ft. were 
sampled. The payable reef was 13,100 
ft., or 66.1 per cent—rather high for 
the Far East Rand—and the value 14.6 
dwt. over 55 in. As the average stop- 
ing width runs nearer 80 in. the mill 
value is less. Of 1,763,913 tons mined 
about 14 per cent was rejected as waste 
and 1,515,000 tons was crushed. The 
ore reserves stand at the very high 
total of 10,291,000 tons, averaging 8.2 
dwt. over a stoping width of 77 in. 
Working costs were exceptionally low 
for the Rand, the 22/2 per ton cover- 


ing the mine, head-office expenses, gold 
realization charges and exchange, these 
three items accounting for a total of 
£103,694. 

The chairman of the Burma Corpora- 
tion, Sir Trevredyn R. Wynne, has paid 
a visit to the company’s properties and 
on April 15 he addressed the sharehold- 
ers on the subject. The company has 
decided for the present to confine its 
lead production to the requirements of 
the Far East, though it is seeking an 
outlet in this country. With this ob- 
ject it is entering into an arrangement 
with the Associated Lead Manufactur- 
ers. The scheme is to create £500,000 
new debentures and hand over £400,000 
debentures plus £100,000 in cash. As 
a result it hopes to secure control of 
60 per cent of the selling business at 
home. F. A. Govett, one of the di- 
rectors, was rather opposed to the 
scheme, but later agreed. It appears 
that the zinc smelting enterprise which 
was to be inaugurated at Jamshedpur, 
in India, has come to a standstill. The 
reason is not quite clear, but it is said 
that it is because the Indian Govern- 
ment, which was to provide one-third 
of the capital, is not now doing so. 
The other two-thirds were to be found 
by the Burma Corporation and Tata & 
Company, of Bombay. 
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AUSTRALIA 
New South Wales 
Broken Hill’s Decline Explained 


Broken Hill—Giving evidence before 
the parliamentary select committee 
which is inquiring into the decline of 
mining, C. J. Emery, manager of the 
British Broken Hill Proprietary Co., 
and president of the Mining Managers’ 
Association, said that the decline in the 
industry in Broken Hill was due to 
increased cost of production. Before 
the war Broken Hill produced an aver- 
age of 300,000 tons of concentrates a 
year. The price of lead would have 
to be £6-9-0 per ton more now than in 
1915 to counteract the increased smelt- 
ing charges alone. That one item meant 
over £1,000,000 to the industry. The 
increase in the cost of coal equaled 
£50,000 a year, and the increase in 
freight £34,000. In 1914 they paid 16/6 
for 100 super. feet of timber; today 
timber cost 50/- per 100 super. feet. 
‘ increased cost of production was not 
altogether due to the higher wages, but 
to many other factors. Another factor 
which militated against lead mining 
was the absence of a market. Prior 
to the war Europe had taken from 
600,000 to 700,000 tons of lead; today 
Europe is taking only 160,000 tons. If 
lead were being produced in Broken 
Hill they would have difficulty in dis- 
posing of it. The increase in freights 
was also a big tax on the industry. The 
decline in mining in Broken Hill was 
due to the greatly increased cost of pro- 
duction. 

Mr. Emery also said that 95 per cent 
of the production in Australia had to 
be sold in Europe. Broken Hill should 
produce lead as cheaply as any other 
place in the world. Generally there 
was no complaining against the effi- 
ciency of the labor at Broken Hill. 
The witness thought the position would 
gradually adjust itself, but there would 
be a period during which they would 
have a bad time. There was a possi- 
bility of a new process coming along to 
cheapen smelting costs, and even to 
eliminate smelting. Under the exist- 
ing conditions the lowest price at which 
lead could be profitably produced was 
£25 per ton. The mines at present 
working must be working at a loss. The 
cempanies had been making inquiries 
overseas for a market for their con- 
centrates. If a market could be found 
there would be no doubt about the 
Federal Government giving permission 
for it to be sent away. Germany, 
France, and Great Britain must have 
had enormous accumulations of lead 
during the war that was not being put 
on the market. There was as much 
ore in sight at Broken Hill today as 
there had been at any period in the his- 
tory of the field. There was 14,000,000 
tons of ore in sight in the Broken Hill 
Mines. 


BURMA 


Namtu—Lead production for March 
was 3,783 tons gross; refined lead pro- 
duction, 3,020 tons, and refined silver 
about 245,962 oz. 


CANADA 


British Columbia 


Gold Reported Discovered Between 
Spences Bridge and Ashcroft 


Trail—Ore shipments received at the 
Consolidated smelter the week ended 
April 21 totaled 9,977 tons, of which 
137 came from the Bluebell at Rion- 
del and the rest from company mines. 


Spences Bridge—Gold has been dis- 
covered on the old Yale Cariboo road 
between Spences Bridge and Ashcroft. 
The find is credited to the Ellingsen 
Brothers, of Ashcroft, who are said to 
have taken a number of nuggets from 
their claims. The section already is 
extensively staked, and the original lo- 
cators are proceeding with develop- 
ment. 

Penticton—Three workable seams of 
first-class blacksmith and steam coal 
are reported as having been developed 
recently at the White Lake coal mine, 
near here. There are two shifts on 
development. Tipples are to be in- 
stalled soon. : 


Kaslo—A car of silver-lead ore pro- 
duced by lessees at Whitewater mine, 
seventeen miles from Kaslo, and shipped 
to the Bunker Hill smelter at Kellogg, 
Idaho, represents the only production 
and shipment of ore from this section 
so far this year, with the exception of 
the Bluebell concentrates. 


Silverton— The annual meeting of 
shareholders of the Standard Silver- 
Lead Mining Co. was scheduled to be 
held the last week in Spokane. The 
annual report was expected to show the 
company in a strong position finan- 
cially, notwithstanding the fact that 
operations during the past year have 
been confined almost entirely to work by 
lessees. 


Rossland—Douglas Lay, who was 
connected with operations at the Le Roi 
2 about two years ago, has arrived here 
after an extended sojourn in England, 
and will be in charge of Le Roi 2 
operations, which are expected to be 
resumed soon. 

Cranbrook—At a meeting of direc- 
tors of the Wild Horse Creek Placer 
Gold Mining Co., held here about April 
15, plans for the season’s operations 
were discussed and arrangements made 
for beginning active work. The com- 
pany has about $40,000 invested in the 
project. 

Nelson—A. G. Langley, government 
mining engineer for district 3, has been 
giving a series of lectures throughout 
East and West Kootenay recently, deal- 
ing with minerals and ore occurrences, 
and designed to be of special benefit to 
prospectors and mining men. 


Ontario 


More Power for Kirkland Lake—Oper- 
ators at Cobalt More Optimistic 


Kirkland Lake is now receiving a 
full supply of power, and to keep up 
with the growing demands of this camp 
the Northern Ontario Power Co. has 
doubled the capacity of its substation 
and will now be able to supply 4,500 hp. 


as against a former capacity of 2000 
hp. This district is daily developing 
in importance, and is easily the second 
gold camp of Canada, and stands high 
among those on the continent. At least 
two new mills will be put into opera- 
tion this year; the Teck Hughes mill 
is being enlarged and the Tough Oakes 
mill will be restarted. 

H. H. Johnston has made an optimis- 
tic report on the Tough Oakes, Burn- 
side, and Sylvanite, which will be 
worked as one property. It is under- 
stood that the financing for this amal- 
gamation has been arranged in Eng- 
land and that the work of reopening 
the properties will be started soon. 

The Teck Hughes reorganization, 
which was necessitated when the bond 
issue of $500,000 fell due last October, 
is well under way and will be com- 
pleted within a month. The property 
is shaping up excellently, and is mak- 
ing good profits on operations. The 
Kirkland Gold is progressing well, and 
purposes doing some diamond drilling 
from the 900-ft. level to determine the 
geology at depth. The Wright Har- 
graves mill is ready to start, and is 
rated at a capacity of 150 tons a day. 
This property is considered by many 
engineers to be the most important in 
the camp. The Lake Shore mine has 
ordered the necessary machinery to in- 
crease its mill capacity from 60 to 100 
tons a day. 


Porcupine—In Porcupine all signs 
point to this being the most important 
year in the camp’s history. The Hol- 
linger is practically up to capacity, and 
is treating 3,300 tons a day. The com- 
pany has given a contract to build 150 
four-room cottages. The Dome is treat- 
ing 1,000 tons a day, and, with its low 
costs, is making a good profit. The 
mill capacity is approximately 1,500 
tons a day, but some changes are nec- 
essary to give a good extraction with 
this tonnage. The price of the stock 
has doubled within the last couple of 
months. The McIntyre is treating 600 
tons a day, and the North Crown mill, 
with a capacity of 120 tons a day, will 
reopen soon. 


Cobalt—With silver around 60c. and 
the belief that the market for silver 
has seen its worst and is now on the 
up-grade, the feeling in Cobalt is some- 
what better. There is no immediate 
prospect of any of the closed proper- 
ties reopening, with the exception of 
the Mining Corporation, but it now 
looks as if no others would close. 

The Mining Corporation is making 
changes in its mill to bring the capac- 
ity up to 300 tons a day, and may re- 
open within the next two months. The 
Coniagas, after passing the dividend 
due Feb. 1, has declared a dividend of 
2% per cent, payable May 2 to share- 
holders of record April 22. 


Toronto—In view of the depressed 
condition of the mining industry and 
the strong opposition encountered, the 
Ontario government has withdrawn the 
clauses in the mining bill now before 
the Legislature providing for an in- 
crease in mining taxation. 
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MEXICO 


Sonora 


Phelps Dodge Continuing Work on Ad- 
dition to Nacozari Mill 


Nacozari — Though production has 
been stopped in the Nacozari mill of the 
Moctezuma Copper Co., construction is 
being continued on a large addition to 
the mill. A new Diesel unit of large 
size has been installed at the power 
house. Much development work is be- 
ing pushed at the company’s mines, at 
Pilares. About 600 men have been 
retained. 


Sahuaripa—The Mexican Exploration 
Co. is reported to have purchased the 
Herrero mine, in the Sahuaripa district, 
from Mrs. Fannie Brent, widow of 
James Brent. 


ARIZONA 


Boom in Katherine District, Mohave 
County, Drawing Many 


Pearce — A section of the Common- 
wealth mill at Pearce is to be started 
June 1, for handling gold-silver ores 
heretofore shipped to Douglas. 

Bisbee—About 1,000 men have been 
retained, principally on development 
work, by the Copper Queen and half that 
number by Calumet & Arizona. They 
are drawing wages 5 to 10 per cent 
above the base scale. A large number 
of the men dropped remain in the camp, 
favored by rent reductions and other 
concessions, 

Calumet & Arizona has dismantled 
the electric hoist at the Hoatson shaft 
for transfer to the Cole No. 3 shaft, in 
the Night Hawk-Boras section, where 
new ground is to be explored. The 
Night Hawk lease has been extended to 
cover the period of shutdown. 


Kingman—The present boom in the 
Katherine section, northeast of King- 
man, is to be compared with that known 
in the Oatman district years ago, though 
this does not mean that there is equal 
justification for it. Local hotels are 
unable to house the rush, and many who 
have brought their blankets find the 
railroad platforms nightly resting 
places. The new town of Katherine 
near the Colorado River is growing 
rapidly, with $75,000 already received 
from the sale of lots. Numerous auto- 
mobiles leave Kingman daily. 

The hills and plains around the Kath- 
erine have been located without a break 
for miles, and locators are now cross- 
ing the river, to stake claims on the 
Nevada side. Sinking has been started 
on a 200-ft. contract on the Katherine 
Extension. 

The rich ore in the Katherine was 
found in north workings of compar- 
atively recent development, most of the 
early work having been done toward the 
south. Development is being prosecuted 
on three levels. 

At Oatman, United Eastern will 
sink an 800-ft. shaft west of the Red 
Cloud and will make thorough explor- 
ation of that end of the property. The 
Red Cloud is owned by the Tom Reed 
and has a 350-ft. shaft in which good 
ore is said to have been developed. 


NEW MEXICO 


Great Eagle Fluorspar Mill 
Grinding—Development To Con- 
tinue at 85 Mine 


Lordsburg—The new mill of the 
Great Eagle Fluorspar Co. has started 
grinding. At present the capacity is 
fifty tons daily of 100-mesh product. 
Work upon the jigs and tables will be 
completed soon, when operations will 
be continuous. This is the only fluor- 
spar grinding plant west of the Mis- 
sissippi River. The entire product is 
being marketed by W. J. Prowell, of 
Philadelphia. Alford Roos is manager. 

The closing of the C. & A. smelter 
and the curtailment of mining opera- 
tions at Warren, Ariz., will have no 
effect upon the company’s plans for de- 
veloping its 85 Mine, at Valedon, N. M. 
Development work will continue here as 
originally outlined. Drifting on the 
vein on the 1,050 level continues in high- 
grade copper sulphides. 

The pumps in the Tyrone property of 
the Phelps Dodge Corporation will not 
be pulled, as was reported. 


Hachita—A new 160-cu.ft. air com- 
pressor and drills has been installed in 
the American mine. 


COLORADO 


Gilpin-Eureka Company To Deepen 
Shaft, Move Mill and Add to 
Equipment 


Central City—After a conference of 
stockholders of the Gilpin-Eureka Min- 
ing Co. who recently visited this camp, 
Manager Athanson announced that the 
company had decided to deepen the 
shaft 350 ft. below the 700 level, work 
to start May 1. The company will move 
the present stamp mill to Eureka Gulch, 
increase the number of stamps to forty, 
and send the ore from the mine over an 
aérial tramway to the mill. Two elec- 
tric pumps have been ordered, one to be 
stationed at the 700 level, and the other 
at 300. Sinking is expected to be com- 
pleted within about four months. 


Ophir Loop—The San Bernardo prop- 
erty is being operated at full capacity 
by the Valley View Leasing & Mining 
Co. The mill is turning out about three 
cars of concentrate per month. 


Telluride — The Liberty Bell Gold 
Mining Co. is dismantling its mine 
plant, and the surface machinery and 
other equipment is being shipped to 
Telluride. This action marks the pass- 
ing of one of the best-known mines of 
the Telluride district, and an organi- 
zation that has been noteworthy for its 
successful exploitation of low-grade 
ore under difficult conditions. 

At the annual meeting of the stock- 
holders of the Colorado-Superior Min- 
ing Co. the following officers and direc- 
tors were elected: Bulkeley Wells, presi- 
dent; O. J. Larson, vice-president; A. 
Reeves, Jr., secretary; A. D. Snodgrass, 
assistant secretary; Ed. Hendrickson, 
treasurer; H. G. Palsgrove, manager; 
Isaac Partanen, superintendent; E. B. 
Adams, and Harry Johnson. The com- 
pany owns and operates the Black Bear 
property. 


UTAH 


Starts Montana- Bingham Shipping Fluxing 


Ore to Garfield—New Orebody 
Found in Idaho-Utah 


Oakley (In Idaho) — An orebody is 
reported at the Idaho-Utah adjoining 
the Vipont properties, both in northern 
Utah near the Idaho line. The Vipont 
has been operating a 300-ton mill and 
shipping concentrates running well in 
silver regularly to Oakley, the nearest 
shipping point, twenty miles away. The 
orebody reported at the Idaho-Utah 
is 1,000 ft. below the surface, and about 
300 ft. from the orebody at the Vipont, 
although at a lower horizon. 


Bingham—The Montana-Bingham is 
employing forty men and shipping two 
cars of fluxing ore daily. The ore car- 
ries much pyrite and is being used at 
Garfield since the Utah Copper Co. shut 
down. The latter had been supplying 
concentrates running high in iron. De- 
velopment work is also being done. 

Following the closing down of the, 
Utah Copper Co., the train service to 
Bingham over the Denver & Rio Grande 
has been limited to one train daily, a 
morning train from Salt Lake City, per- 
mission having been granted the rail- 
road by the Public Utilities Commission 
to take off the afternoon train. Bing- 
ham citizens are petitioning to have 
the afternoon train put on again, under 
the plea that the absence of an after- 
noon mail is prejudicial to business. 


IDAHO 


Bonner County Mining Association 
Holds First Meeting 


Sandpoint—The first annual meeting 
of the recently organized Bonner 
County Mining Association was held at 
Sandpoint, April 20, the following of- 
ficers being elected: G. D. McLachlan, 
Armstead mine, Talache, president; W. 
M. Hollembaek, Sandpoint, secretary; 
M. B. Dunkle, Sandpoint, treasurer. 
Vice-presidents elected were: Robert 
Rennie, Lakeview section; E. D. Sap- 
pington, for the Newport-Priest River 
section; H. L. Thomas, for the Sand- 
point section, and James Campbell, for 
the Hope-Trestle Creek-Grouse section. 
Addresses were delivered by Dean 
Francis A. Thomson, of the mining de- 
partment of Idaho State University, by 
Stewart A. Campbell, state mining in- 
spector, and by L. K. Armstrong, of 
Spokane. The association covers a ter- 
ritory having about thirty or forty-five 
properties in various stages of develop- 
ment. 

MONTANA 


Rumored Anaconda May Reopen One or 
Two Silver Mines 


Butte—Anaconda is said to be con- 
sidering the feasibility of reopening 
one or two of its silver mines, princi- 
pally the Nettie property. The Nettie 
ore also carries considerable lead. The 
ore would probably be shipped to the 
Tooele plant of the International com- 
pany in Utah, which Anaconda controls, 
for treatment, as at this plant there are 
facilities for caring for lead. The 
corporation has set into motion a rotat- 
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ing system of employment so that the 
greatest possible number of persons 
may be afforded what relief is possible 
from the employment at hand. 


CALIFORNIA 


New Western Pacific Rate to Utah 
Smelters and McGill Allowed 


San Francisco—The Western Pacific 
R.R. has been allowed by the I. C. C. 
to put into effect its new rate of $6.50 
per ton from Utah smelters and $7.60 
from McGill, Nev., to Oakland, Cal., 
on copper bar, cakes, pigs and ingots, 
and slabs. The new rate became effec- 
tive April 29. The old rate was $22 to 
far Eastern points and $21.20 to Balti- 
more. Ocean freight rates from Oak- 
land, Cal., via Panama, are now such 
that combined with the new railroad 
rate a substantial saving upon copper 
bullion shipments from McGill and 
Garfield to Atlantic seaboard refiner- 
ies can be made. 


Grass Valley—Power transformers at 
the Allison Ranch mine recently burned 
out, and only prompt work prevented 
the extensive flooding of the mine. 
Transformers formerly in use at the 
Champion mine were quickly secured 
and installed, enabling the main sta- 
tion pumps to be operated. A _ ten- 
stamp mill is to be installed soon by 
the Kate Hardy mine which is situated 
near Forest. 


NEVADA 


Strike Situation at Tonopah and Divide 
Unchanged—Standard Metals 
Mill Completed 


Reno—The improved concentrator of 
the Standard Metals, in the Peavine dis- 
trict, has been completed and is oper- 
ating successfully, treating thirty tons 
daily. Practically all ore is coming 
from the new vein on the 300 level. 
Many properties are operating, or pre- 
paring to resume soon. Developments 
are said to be encouraging. 


Tonopah—No progress has been made 
toward settling the strike against com- 
panies which reduced wages 75c. per 
day on April 16. 

The Tonopah “76” company has an- 
nounced that plans for financing fur- 
ther work in its ground have been com- 
pleted and that work will soon be re- 
sumed by the West End, this work to 
be done from the 800 level of the Ohio 
shaft. 


Divide — Many small companies are 
operating in this district, either paying 
the old scale of wages or working by 
contract. The principal companies 
which are supporting the wage reduc- 
tion, and which are not working 
at present, are the Tonopah-Divide, 
Brougher Divide, Belcher, and Giant. 
The Kernick is making good progress 
in the north and southwest crosscuts 
from the 900 level of the Kernick shaft. 
Each crosscut has reached a _ total 
length of about 550 ft. No particular 
changes of importance have been re- 
ported, although narrow stringers in 
breccia carrying small values have been 
cut. 
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Northwestern Iron & Steel Co. To 
Develop Claims Near Lead 
Point 


Tacoma—The Tacoma smelter of the 
American Smelting & Refining Co. has 
had a new wage scale in effect since 
April 1, providing for a 40c. reduction 
per shift from the former scale, mak- 
ing the minimum wage $3.20 per day, 
and affecting over 750 employees. 


Keller—The plans of the Iron Creek 
Mining Co., developing the Iron Creek 
mine, twelve and one-half miles from 
Keller, provide for installing a small 
cyanide plant soon, to cost about $3,000. 
The property already has a mill, and 
the addition of a cyanide plant will ef- 
fect a better saving, it is believed. A 
small crew has been employed on the 
property during the winter. 


Lead Point—The Northwestern Iron 
& Steel Co., holding a group of iron 
claims near Lead Point, is preparing 
to develop the property. Lessees work- 
ing the Lead Trust mine have a quan- 
tity of ore ready for shipping as soon 
as market conditions are more favor- 
able. A recent promising development 
in the camp is the Silver Cloud prop- 
erty, owned by Aserford & Hartman, 
grubstake prospectors, who have shown 
up a strong 6-ft. vein, with values as 
high as 22.2 oz. silver and 27 per cent 
lead. 


Spokane—Permission has been given 
the Great Northern Ry. to reduce the 
daily train service from this point to 
the Boundary section, in British Colum- 
bia, and to Republic, to three trains 
per week. This is on what is known 
as the Marcus division, which formerly 
handled a large freight and passenger 
business because of mining activity in 
southern British Columbia and north- 
ern Washington. 


Chewelah—An eight-mile stretch of 
trunk highway between here and Valley 
is being macadamized with a crushed 
quartzite assaying $2 per ton silver 
and a trace of gold. The value of min- 
eral used in this section of roadway is 
about $15,000. 


Wenatchee—An application has been 
filed with the Federal Power Commis- 
sion for two small power installations 
on tributaries of Phelps Creek, in 
Chelan County, Wash. Each plant will 
consist of a low diversion dam and 
short length of pressure-pipe line to 
a small power plant of about 100 hp., 
to be located at the mouth of two mines 
of the applicant company, proposed by 
the Royal Development Co., James 
Naughten, president, Wenatchee, Wash. 

Republic—About twenty men are at 
present employed in mining in this 
camp. 

OREGON 


Roaring Gimlet Being Reopened—Gold 
Ridge Buys Small Mill 


Gold Hill—Mark A. Applegate, A. J. 
Armstrong, and E. W. Moore, of Med- 
ford, Ore., are repening the Roaring 
Gimlet gold quartz mine under lease. 
This has been down since 1906. A new 
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shaft will be sunk on the vein and a 
new level opened below the old work- 
ings, which are approximately 100 ft. 
deep. 

The recently incorporated Gold Ridge 
Mining Co., of Medford, has purchased 
the electric-driven ten-stamp mill and 
equipment at the Bill Nye mine, and 
is re-erecting it at the Gold Ridge. De- 
velopment is being pushed. 

Work on the Millionaire group, two 
miles east of the Roaring Gimlet and 
Gold Ridge groups, has been resumed 
under the management of the owner, 
C.-A, Knight, of Central Point, Ore. 


MICHIGAN 
Gogebic Range 
Townsite Mine Working Five Days Per 


Week Instead of Three—Stocking 
Space Filled at Several Properties 


Ironwood—Steamers have come up to 
the head of the Lakes, but as yet the 
mines have received no orders to send 
ore to the docks, where the boats are 
waiting. 

The Steel & Tube Co. of America 
closed the Newport and Anvil-Palms 
mines indefinitely on May 4, affecting 
about 1,000 men. 

Several mines will have to start ship- 
ping soon or else shut down, as their 
stockpile grounds are filled. They were 
left with considerable ore in stock last 
fall, and the winter’s hoist, although 
smaller than usual, has filled the rest 
of the space. 

The crosscut on the 24th level of “H” 
shaft of the Pabst mine has gone into 
rock after passing through 100 ft. of 
ore. 


MINNESOTA 


Mesabi Range 


Hill Annex Shipping from Pit—Oliver 
Iron Mining Co.’s Screening Plant 
at Coleraine Started 


Marble — The Hill-Annex mine has 
started to ship from its open pit. This 
ore is of the direct-loading class, as the 
washing plant has not yet been put in 
operation. 


Hibbing — The Winston-Dear Con- 
tracting Co. is building coal pockets at 
the Boeing pit for the Mesaba Cliffs 
Iron Mining Co. This will permit the 
unloading of two trains at once. 


Coleraine—Work has begun on the 
construction of the new screening plant 
of the Oliver company. 


Buhl—Two steam shovels have been 
started loading ore in the open pit of 
the Dean mine. The resumption at this 
property relieves the unemployment 
situation to some extent. The mines 
and open pits are not opening up very 
rapidly and it is rumored that the 
Shenango pit will not reopen this sea- 
son. 


Two Harborg—tThe hauling of ore to 
the docks of the Duluth & Iron Range 
railroad is in progress. Some ore has 
arrived from points around Ely and 
Tower. It is anticipated that regular 
shipments will arrive each week, al- 
though these will be light for some 
time. 
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THE MARKET REPORT 











Daily Prices of Metals 














Copper, N. Y., Tin Lead Zine 
a eee eee ' 

pit Electrolytic | 99 Per Cent Straits N. Y. St. L. St. L. 

28 12.375 30.00 31.75 4.50@4.70 |4.35@4.50| 4.95@5.00 
29 §2. 375 30.25 32.00 4.60@4.75 1 4804.55 +35 
30 12.375 30.50 32.00 4.60@4.80 4.55 4.95 
May 2 12.375 30.50 31.75 4.75 4.55 4.95 
3 12.375 30.25 31.50 4,.75@4.85 4 60 4.95 
4 12.375 30.75 32.00 4.85 4.65@4.75 4 95 


*These prices correspond to the following quotations for copper, “delivered”: 
12.625¢c. for the week. 

The above quotations are our appraisal of the average of the major markets based 
generally on sales as made and reported by producers and agencies, and represent to 
the best of our judgment the prevailing values of the metals for deliveries constituting 
the major markets, reduced to the basis of New York, cash, except where St. Louis 
is the normal basing point, or as otherwise noted. All prices are in cents per pound. 
Copper is commonly sold ‘delivered,’ which means that the seller pays the freight from 
the refinery to the buyer’s destination. 

Quotations for copper are for ordinary forms of wire bars, ingot bars and cakes. 
For ingots an extra of 0.05c. per lb is charged and there are other extras for other 
shapes. Cathodes are sold at a discount of 0.125c. per Ib. 

Quotations for zinc are for ordinary Prime Western brands. Tin is quoted on the 
basis of spot American tin, 99 pep cent grade, and spot Straits tin. 




















London 
- sd _ Copper — a “ ; 
aot eee le enn eee ae ee a vee ; 
_Spot__|_ 3m | Wie | spot | 3m | Spot | 3M | Spot | 3 

28 703 | 70% 72 172 | 1743 | 213 213 264 | 27 
29 703 «=| 69% 72 1713 | 174 213 212 mo i 3 
30 eee eee | eee seme: ‘eet ees eee eee | ees 

May 2 703 69% 713 1693 | 1713 | 213 213 253 | 27 
3 711 | 69% 72 168 1703 | 21% 213 252 | 263 
4 714 =| «(708 72 1693 | 172 223 223 | 253 | 263 











The above table gives the closing quotations on the London Metal Exchange. All 
prices in pounds sterling per ton of 2,240 Ib. 





Silver and Sterling Exchange 
a | 


Silver 


Sterling [yw York,| New York, 
April | Exchange Domestic Foreign |London 


Silver 


| Sterling | New York, | New York, 
| May | Exchange | Domestic Foreign | London 

















Origin Orign | } ____s|_~sOrigiin (Origin | 
23 | 394% | 993 cog | 343|| 2| 3968 | 993 61g. | «(34% 
29 | 394% 991 608 | 348 || 3| 397 | 993 613 343 
30 | 3953 993 60; | 342 || 4| 397 | 993 614 35 


New York quotations are as reported by Handy & Harman and are in cents per 
troy ounce of bar silver, 999 fine. London quotations are in pence per troy ounce of 
sterling silver, 925 fine. 


any improvement in the market seems 
Metal Markets destined to be followed by weakness. 
New York, May 4, 1921 Practically no business has been done 
Lead has been the center of activity during the last week, either domestic 
in the market during the last week, or foreign. The figure generally 
with copper and zine practically quoted is 12.75c. delivered, but at least 
neglected. The revival of general busi- two interests have been willing to sell 
ness is coming slowly, but a slight at 4c. under this. Some offers have 
improvement is registered every week. been made by consumers at 12.50c., but 
When the reparations question is _ so far as we have heard these have been 
settled, a more rapid movement is declined. A little business has been 
hoped for. A small reduction is re- done through the Export Association 
ported in trans-Pacific freight rates, during the week, Japanese buying 
$10 per long ton now being quoted from being included but only in small volume. 
Hongkong and Kobe to Pacific ports of ood 


a Caen ae The A. S. & R. Co. advanced its 
Copper official contract price of lead from 4.35 

Copper appears to be inherently the to 4.50c., New York and St. Louis, on 
weakest of the common metals, and Thursday, April 28. Immediately the 


Monthly Average Prices for April 


Copper: 

New York Electrolytic ..... 12.438 

London Standard ........... 69.381 

London Electrolytic ......... 71.786 
Lead: 

INGUN MONME s Sica aesurewateued 4.356 

SUP OG 5 35. os 6 ca aiws ean wac 4.272 

We Fada Vigadkaccucecude 20.589 
Silver: 

New York, foreign .......... 59.337 

New York, domestic ........ 99.433 

RAMEY os s'a wwawdaeneaunnaaes 34.250 

Sterling Exchange .......... 391.784 
Zine: 

Ue tEOUNe cits ouaasseeauwewas 4.747 

PANO are waletecdeces seats 25.530 
Tin: 

WeIUCMOOME Wi o5s ds kscowaudus 28.990 

WOMEN, a caducus eetenaecades 30.404 

PAMMINE aos <n a avawerwa aeaearne 163.905 
AURIORG iii ceicdaadawedbewes 5.137 
a i cin daaweder new dens 45.423 
PRIN 52s isc ewe deeseoues 73.404 


outside market made a_ proportional 
advance, which continued over the 
week-end, so that today the Smelting 
company found it advisable again to 
increase the price to 4.75c. The 
strengthening prices have been accom- 
panied by a large and well-distributed 
demand from consumers. Not as many 
orders are reported as in some pre- 
vious buying movements but the ton- 
nage is large, few carload lots being 
included. London is also strong, one 
reason no doubt being that Spanish 
lead has been going to the United 
States and Germany instead of to Eng- 
land, while the demand from British 
consumers has increased. 
Zinc 

Although inquiries have dropped off 
considerably, and there is a lull in buy- 
ing, the market has eased only slightly. 
Small tonnages were sold at 5c., East 
St. Louis, early in the week, but the 
bulk of trading took place at 4.95c. 
Offerings of zine at present levels are 
secant, and producers in general are 
loath to disturb prices by forcing sales. 
A slight premium is asked for forward 
delivery. 

Tin 

There is 2 belief that 30c. tin has 
been definitely passed. At any rate, 
supplies are scant and sellers are not 
generally anxious for business. The 
British coal strike has closed down 
most of the tin smelters, and stocks 
are being husbanded. Today, the de- 
mand from consumers was particularly 
insistent here in New York, and found 
the market practically denuded of sup- 
plies. London metal brokers are taking 
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advantage of the American demand for 
99 per cent grade and are charging £2 
premium in addition to shipping some 
of the metal in 28-lb. pigs, which must 
be incased for shipment, thus incurring 
a further extra charge. Tin for for- 
ward delivery is quoted at the same 
prices as for spot, and down to 3c. 
below. 

Arrivals of tin, in long tons: Total 
for April, 755, less exports 200, or 555 
net. May ist, China, 5; Straits, 5; 
2d, London, 100; Straits, 325. 


Gold 


Gold.in London: April 28th, 104s. 
3d.; 29th, 104s. 1d.; May 2d, 103s. 8d.; 
3d, 103s. 8d.; 4th, 108s. 3d. 


Foreign Exchange 


Sterling reached the highest point 
since last summer. Francs and marks 
varied with the status of the repara- 
tion question. Considerable specula- 
tion has been evident. South American 
exchanges reached new lows, owing to 
adverse credit conditions. On Tuesday, 
May 3, francs were 17.9225c.; lire, 
4.835c.; and marks, 1.53c. New York 
funds in Montreal, 113 per cent pre- 
mium. 


Silver 


The market was steady the last week, 
with an advance in London from 3428 
to 35d. on Indian bazaars’ buying. The 
New York price followed London, and 
with improvement in sterling exchange 
rose from 608 to 618c. Volume of 
business, however, has been only mod- 
erate, owing to scarcity of offerings. 
China demand has been lacking, and 
only small shipments from San Fran- 
cisco were made in last week’s steamer. 
Domestic demand dull. 

Mexican Dollars — April 28, 463; 
29th, 463; 30th, 468; May 2, 47; 38d, 
47; 4th, 47. 


Other Metals 
Quotations cover large wholesale lots unless 
otherwise specified 

Aluminum—List prices of 28@28.5c. 
are nominal. Outside market, 22@238c. 
per lb.; 224c. for imports, duty paid. 

Antimony — Chinese and Japanese 
brands, 54c.; market dull. W.C.C. brand, 
53@6c. per lb. Cookson’s “C” grade, 
spot, 98c. Chinese needle antimony, 
lump, nominal at 4c. per Ib. Stand- 
ard powdered needle antimony (200 
mesh), nominal at 6@6iéc. per Ib. 

White antimony oxide, Chinese, 
guaranteed 99 per cent Sb.0;, whole- 
sale lots, 64@7c. 

Bismuth—$1.50@$1.60 per Ib., 500- 
“b. lots. 

Cadmium—Nominal, $1@$1.10 per lb., 
in 1,000-Ib. lots. Smaller quantities, 
$1.10@$1.25 per Ib. 

Cobalt—Metal, $4 per lIb.; black 
oxide, $3@$3.10 per Ib. in bbls.; sul- 
phate, $1.35 per lb. in bbls. 


Iridium—Nominal, $250@$300 per oz. 
*Molybdenum Metal in rod or wire 


form, 99.9 per cent pure, $832@$40 per 
Ib., according to gage. 


Nickel—Standard market, ingot, 41c.; 
shot, 41c.; electrolytic, 44c. Small ton- 
nages, spot, 38@40c. 

Monel Metal—Shot, 35c.; blocks, 35c., 
and ingots, 38c. per lb., f.o.b. Bayonne. 

Osmium—$70@$80 per troy oz. 

Palladium—$65@$70 per oz. 

Platinum—$72@$75 per oz. 


Quicksilver—Nominally, $46@$48 per 
75-lb. flask. San Francisco’ wires 
$48.50. 


*Rhodium—$200@$225 per troy oz. 

Ruthenium—$175@$200 per troy oz. 

*Selenium—Black powdered, amor- 
phous, 99.5 per cent pure, $2@$2.25 per 
lb. 

*Thallium Metal—Ingot, 99 per cent 
pure, $20 per lb. 

*Tungsten Metal—Wire, $35@$60 per 
kilogram, according to purity and gage. 


Metallic Ores 


Chrome Ore—Guaranteed 50 per cent 
Cr.0, foreign ore with a maximum of 6 
per cent silica, 45@50c. per long ton 
unit, f.0.b. Atlantic ports. 

Iron Ore—Lake Superior ores, per 
ton, Lower Lake ports: Old Range bes- 
semer, 55 per cent iron, $7.45; Mesabi 
bessemer, 55 per cent iron, $7.20; Old 
Range non-bessemer, 5134 per cent iron, 
$6.70; Mesabi non-bessemer, 51% per 
cent iron, $6.55. 

Magnetite Ore—F.o.b. Port Henry, 
N. Y.: Old bed 21 furnace, $5.80; old 
bed concentrates, 63 per cent, $6.70; 
Harmony, cobbed, 63 per cent, $6.70; 
new bed low phosphorus, 65 per cent, 
$9.50. 

Manganese Ore—30c. per unit, sea- 
port; chemical ore (MnO.) $60 per 
gross ton, lump; $70@$75 per net ton, 
powdered. 

Molybdenum Ore—85 per cent MoS, 
55@60c. per lb. of contained sulphide, 
New York. 

Tantalum Ore—Guaranteed minimum 
60 per cent tantalic acid, 50c. per Ib. 
in ton lots. 


*Titanium Ores—Ilmenite, 52 per cent 
TiO:, 14@2c. per lb. for ore. Rutile, 95 
per cent TiO,, 12c. per lb. for ore, with 
concessions on large lots or contracts. 

Tungsten Ore—Scheelite or wolfram- 
ite, 60 per cent WO; and over, per unit 
of WO:;, $3@$3.25, f.o.b. Atlantic ports. 

Uranium Ore (Carnotite)—Ore con- 
taining 14 per cent U.0, and 5 per cent 
V:0; sells for $1.50 per lb. of U:0O. and 
75c. per Ib. of V:0;; ore containing 2 
per cent U;0, and 5 per cent V:0, sells 
for $2.25 and 75c. per lb., respectively; 
higher U:O, and V:0; content com- 
mands proportionately higher prices. 

Vanadium Ore—$1.50 per Ib. of V;0; 
(guaranteed minimum of 18 per cent 
V:0s), New York, 

*Zircon—Washed, iron free, 3c. per Ib. 

*Zirkite—According to conditions, $70 
@$90 per ton, carload lots. Pure white 
oxide, 99 per cent, is quoted at $1.15 
per lb. in ton lots. 





1Furnished by Foote Mineral Co., Phila- 
delphia, Pa. : 


Zinc and Lead Ore Markets 

Joplin, Mo., April 30—dZinc blende, 
per ton, high, $25.20; basis 60 per cent 
zine, premium and Prime Western, $25 
@$26.50; fines and slimes, $22.50@ 
$20; average settling price, all zinc 
ores, $22.84. Lead high, $52.30; basis 
80 per cent lead, $55; average settling 
price, all lead ores, $48.55 per ton. 

Shipments for the week: Blende, 
4,461; lead, 808 tons. Value, all ores the 
week, $141,130. Shipments for four 
months: Blende 95,188; calamine, 50, 
lead, 18,228 tons. Same period of 1920: 
Blende, 226,157, calamine, 3,254; lead, 
33,350 tons. 

Buyer and seller could not agree on 
a basis price for this week until after 
noon today, when a few sellers agreed 
to accept $25 basis offered. Others 
sold $26 basis, and some sellers are still 
holding for $27.50 basis. Lead ore was 
advanced to $55 basis today, and four 
mines are to resume operat’ons on lead 
ore. Three heavy producing zinc mines 
were closed down last night. 


Platteville, Wis., April 30—No sales 
of zinc or lead ore reported. Shipments 
for the week: Blende, 125 tons. Ship- 
ments for the year: Blende, 11,420; 
lead ore, 550 tons. Shipped during the 
week to separating plants, 386 tons 
blende. 


Non-Metallic Minerals 


Asbestos — Crude, No. 1, $2,000@ 
$3,000; No. 2, $1,400@$2,000; spinning 
fibres, $400@$1,000; magnesia and com- 
pressed sheet fibres, $325@$500; shingle 
stock, $110@$150; paper stock, $60@ 
$75; cement stock, $17.50@$30; floats, 
$8.50@$15, all per short ton, f.o.b. 
Thetford, Broughton, and Black Lake 
mines, Quebec, Canada; 5 per cent to 
be added as export sales tax. 

Barytes—Crude, 88 to 94 per cent 
barium content, $10@$12 per net ton; 
ground (white) $24@$30 in bags, car- 
load lots; (off-color) $22@$26 in bags 
carload lots; all f.o.b. South Carolina 
points. Foreign barytes, prime white 
material, $25 per net ton f.o.b. Atlantic 
seaports. Western grades are $24.50. 
Crude quoted $7 per long ton, f.o.b. 
Cartersville, Ga. Small lots as low as $5. 


Bauxite—High-grade French bauxite, 
$8@$10 per ton, Atlantic ports. Amer- 
ican quotations the same. Consumers 
generally well supplied. Prices vary 
according to grade. Crude, unground, 
$16.50 per ton; ground, $22; calcined, 
ground $35; unground, $45, f.o.b. plant. 

Chalk—English, extra light, 5@54c. 
Domestic light, 44@5c.; heavy, 4@4éc. 
per lIb., all f.0.b. New York. 

China Clay (Kaolin)—Crude, $8@ 
$10; washed, $10@$12; powdered, $15@ 
$20; bags extra, per net ton, f.o.b. 
mines, Georgia; powdered clay, $15@ 
$20, f.o.b. Virginia points. Domestic 
lump, $10@$20; powdered, $25@$30; 
imported lump, $15@$25, f.o.b. Ameri- 
can ports; powdered, $35@$45, f.o.b. 
New York. 

Emery—tTurkish emery, 6@64c. per 
lb., depending upon fineness. Inferior 
grades, 34c. f.o.b. New England points. 
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Feldspar—Crude, $8@$14 per gross 
ton, f.o.b. Maryland and North Caro- 
lina points; $7.50@$10, f.o.b. Maine; 
ground, $27@$30, car lots, f.o.b. Balti- 
more; ground, $17@$21, f.o.b. North 
Carolina points; $17@$21 per ton, No. 
1 ground, f.o.b. New York State; $21@ 
$23 per ton, ground, f.o.b. Maine. 


Fluorspar — Gravel, guaranteed 85 
per cent calcium fluoride and not over 
6 per cent silica, $20@$25 per ton, f.o.b. 
Illinois and Kentucky mines; acid, glass, 
and enamel grades, $40@$55; ground, 
suitable for acid, chemical or enameling 
purposes, $32@$35; lump, $15, f.o.b. 
Lordsburg, N. M. Ground acid grade, 
97 per cent CaF., $32, New Mexico, 
Canadian price generally $18 (Cana- 
dian currency) per ton, f.o.b. mines. 
Market is improving in western ground 
acid grades for glass and enamel manu- 
facture. 


Fuller’s Earth—16 to 30 mesh, $21; 
30 to 60 mesh, $23; 60 to 100 mesh, $19; 
100 plus mesh, $15, f.o.b. plants, Penn- 
sylvania. California grades, $15@$25, 
f.o.b. mines. Imported, English, $24@ 
$27, f.o.b. Atlantic ports. 

Graphite—Ceylon lump, first quality, 
73@8c. per lb.; chip, 6@64c.; dust, 4 
@4ic. No. 1 flake, 7e.; amorphous 
crude, §c.@2iec. 

Gypsum—Plaster of paris in carload 
lcts sells for $4.25 per 250-lb. bbl., 
alongside dock, New York. Raw crushed 
rock, $3.50@$4.50; calcined stucco, $9; 
f.o.b. works, Illinois. 


Kaolin—See China Clay. 


Limestone—Crushed, New York State 
shipping points, 3 in. size, $1.40@$2 
per net ton; 1% in., $1.50@$2. Prices 
for other sizes practically the same. 
Agricultural limestone, $2.50@$4.50 per 
net ton, f.o.b. eastern shipping points, 
depending upon analysis. 

Magnesite, Calcined—Crude, $12@ 
$15 per ton. High-grade caustic cal- 
cined, lump form, $30@$40 per ton. 
Plastic calcined, $56 in barrels, carload 
lots, f.o.b. California points. Atlantic 
seaboard, $60. 

Dead - Burned — $38 per net ton, 
Chewelah, Wash.; $58@$64, Chester, 
Pa. Austrian grade, $55@$60 per ton, 
f.o.b. Baltimore. (Magnesite brick— 
See Refractories.) 


Mica—India_ block mica, slightly 
stained, per lb.: No. 6, 35c.; No. 5, 
$1.20; No. 4, $2.50@$3; No. 3, $3.50@ 
$4; No. 2, $4.50@$6; No. 1, $5.50@ 
$6.50. Clear block: No. 6, 50c.; No. 5, 
$1.75; No. 4, $3.25; No. 3, $5; No. 2, 
$6.50; No. 1, $8; Al, $6.50@$8.50; extra 
large, $25; ground, wallpaper grade, 
$90@$160 per ton (depending upon 
quantity); ground roofing mica, $25@ 
$70, all f.o.b. New York. 

*Monazite — Minimum of 6 per cent 
thorium oxide, quoted $30 per unit, duty 
paid. 

Phosphate Rock—Per long ton, Flor- 
ida ports: 77 per cent tricalcium phos- 
phate, $12.50; 75 per cent, $11.50; 75@ 
74 per cent, $11; 70 per cent, $7.35; 68 
per cent, $6.85; 68@66 per cent, $6.60. 


‘Foote Mineral Co., Philadelphia, Pa. 


Pumice Stone—Imported, lump, 4@ 
50c. per lb.; domestic lump, 6c.; 
ground, 4@7c., all f.o.b. New York. 


Pyrites—Spanish fines, per unit, 14c., 
cif. Atlantic seaport; furnace size, 
14c.; Spanish lump, 12@14c.; domestic 
fines, f.o.b. mines, Georgia, 12 @ 14c. 


Quartz—(Acid tower) fist to head, 
$10; 13 to 2 in., $14; rice, $17; all net 
ton, f.o.b. Baltimore; lump, carload lots, 
$5@$7.50 net ton, f.o.b. North Carolina 
mines. 

Silica — Glass sand, $2.25 per ton; 
sand-blast material, $2.25, both f.o.b. 
Indiana points. Amorphous or decom- 
posed variety, soft silica, 250 to 500 
mesh, $16@$30 per ton. Ganister, 
crude, $2.50 per ton, f.o.b. Illinois points. 


Molding sand, building sand, glass 
sand, $2.25@$3, f.o.b. Pennsylvania 
points. Market reported generally 
dull. 


Sulphur—$18 per ton for domestic; 
$18@$20 for export, f.o.b. Texas and 
Louisiana mines. Market quiet. 


Tale—Paper making, $11@$20 per 
ton; roofing grades, $8.50@$13; rubber 
grades, $11@$18; all f.o.b. Vermont. 
California tale, $18@$40, talcum powder 
grade. Southern talc, powdered, car- 
load lots, $10@$14 per ton; less than 
carload, $25, f.o.b. cars. Imported, 
$35@$40; Canadian, $20@$40 per ton. 


Mineral Products 


Arsenic — White arsenic, 8@9c. per 
lb. in carload lots. 

Sodium Nitrate — $2.75@$2.85 per 
ewt. ex vessel, Atlantic ports. 

Sodium Sulphate—For 95 per cent 
material, $20 per ton, f.o.b. mines, 
Idaho and Arizona, spot and six 
months’ contract; $33@$35 per ton, 
New York. 


Potassium Sulphate—Powder, domes- 
tic, $1.75@$1.80 per unit, basis 90 per 
cent, f.o.b. New York. 


Ferro Alloys 


Ferrotitanium—For 15 to 18 per cent 
material, $200@$225 per ton, f.o.b. 
Niagara Falls, N. Y. 


Ferrocerium—Per lb., $12@$15. 


Ferrochrome—Carload lots, spot and 
contract, 60 to 70 per cent chromium, 6 
to 8 per cent carbon, 15c. per lb. of 
chromium contained; 4 to 6 per cent 
carbon, 16@17c., f.o.b. works. 


Ferromanganese—Domestic 76 to 80 
per cent, $85@$90, f.o.b. furnace; re- 
sale, $90, delivered; English, $90@$95, 
c.if. Atlantic seaports. Spiegeleisen, 
18@20 per cent, $32, f.o.b. furnace. 


Ferromolybdenum—Standard grades, 
earrying from 50 to 60 per cent molyb- 
denum metal, with low sulphur, phos- 
phorus, and arsenic, $2.50 per lb. of 
contained metal, f.o.b. works. 


Ferrosilicon—For 10 to 15 per cent, 
per gross ton, f.o.b. works, $50@$55; 
50 per cent, $80@$85; 75 per cent, 
$145@$150. 


Ferrotungsten—Domestic, 70 to 80 


per cent W, 50@55c. per lb. of con- 
tained tungsten, f.o.b. works. Foreign, 
50c., duty paid, f.o.b. Atlantic ports. 

Ferro-uranium—35 to 50 per cent U, 
$6 per lb. of U contained, f.o.b. works. 

Ferrovanadium—$5@$6 per lb. of V 
contained, according to analyses and 
quantity. 

Metal Products 


Copper Sheets—Current New York 
list price, 203@20%c. per lb.; wire, 15c. 

Lead Sheets—Full lead sheets, Téc.; 
cut lead sheets, 7%c. in quantity, mill 
lots. 

Nickel Silver — 333c. per Ib. for 18 
per cent nickel. 

Yellow Metal— Dimension sheets 
183c.; sheathing, 17ic.; rods, § to 3 in., 
153ce. 

Zinc Sheets—$11 per 100 lb., less 8 
per cent on carload lots, f.o.b. smelter: 
zine plates, 10c. per Ib. 


Refractories 


Bauxite Brick—56 per cent alumina 
$35@$50 per ton, f.o.b. works. 

Chrome Cement—40@45 per cent 
Cr.0;, $45@$50 per net ton, and $55 in 
sacks, carload lots, f.o.b. eastern ship- 
ping points. 

Chrome Brick—Straights, $75 per net 
ton, shipping point; arches, keys, 
wedges, $80; splits, soaps, $90. 

Fire Brick—First quality, 9-in. shapes, 
$40@$50 per 1,000, Pennsylvania, Ohio 
and Kentucky. Second quality, $40 
@$50. 

Magnesite Brick—9-in. straights, $90 
@$95 per net ton; 9-in. arches, wedges 
and keys, $100; soaps and splits, $110. 

Silica Brick—9-in., per 1,000: $45@ 
$55 in carload lots, f.o.b. shipping 
points. 

The Iron Trade 
Pittsburgh, May 3, 1921 

Booking of business by independent 
steel producers is light, but there is a 
fair tonnage on books as a result of 
orders that were placed recently as in- 
dependents were withdrawing their ex- 
treme prices in favor of the equalized 
prices that now represent the market. 
and there is an operation of probably 
35 or 40 per cent by independents. The 
Steel Corporation is receiving consider- 
ably heavier specifications against con- 
tracts than formerly, together with a 
moderate amount of strictly new busi- 
ness, and is probably operating at above 
40 per cent of capacity. 

Pig Iron—Demand is almost entirely 
lacking, and lower prices are expected. 
Bessemer and basic are quotable nomi- 
nally at $25 and $23 respectively, and 
foundry is offered at $24, or 50c. decline. 
W. P. Snyder & Co. report averages in 
April at $25 for bessemer and $22.50 
for basic. The average quotation on 
foundry iron was $24.81, all quotations 
being Valley, with $1.96 freight to Pitts- 
burgh. 


Coke 


Connellsville—Furnace, $3.50@$4.25; 
foundry, $4.50@$5.50. 





ENGINEERING AND MINING JOURNAL 





Vol. 111, No. 19 











COMPANY REPORTS 





Miami Copper Net Earnings $2,888,479 


A report of operations of the Miami Copper Co. for 1920 
states that dividends totaling $1,494,228 were paid in that 











year. The following income account gives costs of produc- 
tion and total charges: 

Expenses: Per Lb. Total 
Concentrates, 55,553,089 Ib.................045 $0.0690644  $3,836,741.12 
Generalmineexpense.,...........0ececcesseces .0127515 708,387.81 
Freight on concentrates.................ceee00: . 0063746 354,128.95 
Smelting, refining, and freight on pig copper...... .0177264 984,756.30 
Legal expense and insurance................0.0- . 0043868 243,700.90 
New York office expense and taxes.............. . 0057501 319,441.85 
Selling expenses, freight, discount and commissions . 0034382 190,996.02 

: ‘$0. 1194920 " $6, 638,152.95 
Less silver proceeds............... BRE eae Pet Anica easiness 
Sale of power and gaininsupplies.. 27,872.47 “0005058 28,102.20 
$0.1189862  $6,610,050.75 
Balance carried down.............c0cc cc ceee cece cccueeeeues 3,259,469. 10 
$9,869,519. 85 
a REVENUE 
Deliveries of cop- 
per, during the 
PURE cescnccss 57,563,038 lb.@ .18688 ............ $10,757,362.14 
Less cn hand Jan 
ig ee 18,277,689 lb. @ .15848  ............ 2,896,564. 32 
39,285,349 Ib. $7,860,797. 82 
Plus _ hand Dee. 
Refined copper 
Shcaeaeauns 1,153,230 lb. @ . 18236 $210,303,92 
Cc en in process 15,114,510lb.@ .11898 1,798,418. 11 2,008,722 .03 


55,553,089 $9,869,519.85 


Profit and Loss Account: 


i on Government securities sold..............0..2 ee aee $333,199.41 
— ME i555 oy i bd ase winia Cacia cae manicrneans 286,256.53 
PN 655 566 REESE RhiabeS ane odESa hoe SE pease ew hee 2,888,479. 03 
$3,507,934.97 

Rnlenos DrOUMtMOWR «6. s066.s 0.0.0 60 0d.0000-6 eee ses cousecres $3,259,469. 10 
NE 5.55 k acho an dae eabicGs nae kw Rance see eee 248,465.87 
$3,507,934 .97 


Depletion for the year amounted to $1,807,483.56. 
standing are 747,114 shares of $5 per share. 


Out- 





Chino Copper’s Net Income $1.52 
Per Share 


A report of operations of the Chino Copper Co. for 1929 
states that total income amounted to $1,319,541, or $1.52 
per share, compared with $1.50 per share in 1919. Oper- 
ating statement follows: 


( )perating revenue: 
Copper _ produced—44,051,849 Ib. @ 
PROP E isine in oii Sins eo Sas cies abe vss 


$7,663,780. 39 
34,860. 42 


$7,698,640. 81 





Operating expenses: 


Mining NNN SF oa FW ck Lai ps $3,542,723. 46 














Treatment, —_on and ne ian sip tae Sie 2, 162,938.71 
Selling commission. Fah Sache ea 61,925.78 
PME rohit he Fact oS ane eu ous 828,853.19 6,596,441.14 
Net income from operation plus de- 
I eR Nig oe in Gr OO A etn stools eI cre Ce See ah ios $1,102,199. 67 
INGE MAMBODMAMBOMBINOOMIG, . <0... 655 cic cence cs scccescwcesce cs 217,340. 87 
Balancetosurplusaccount..............0eccesseseces $1,319,540.54 
Surplus from operations: 
PN DE, WON Pein iiss dices casos Sewew ede basen 13,549,095. 36 
Net income and proceeds of depletion (as 
CR nec eae sek FETE PE woo eee hea ewe 1,319,540.54 
$14,868,635 .90 
SIN es Pes bec cents inv e otek $326,242.50 
Capital distributions..................... 978,727.50 


652,485.00 


Balance—Dec. 31, 1920 $13,889,908. 40 


Total current assets on Dec. 31, 1920, were $7,825,133, 
compared with $9,192,400 on Dec. 31, 1919. Current lia- 


bilities were $3,864,296, compared with $4,748,016. The net 
cost of production was 14.4c. per lb., compared with 15.31c. 
in 1919 (all charges and credits except Federal income and 
Capitalization, $4,349,900 (par, $5). 


excess-profits taxes). 


Utah Copper Operating Income Decreased 


A report of operations of the Utah Copper Co. for 1920 
states that net operating income was $4,924,498, or $3.05 
per share, compared with $8,252,396, or $5.08, for 1919. 
Operating statement follows: 
Operating revenue: 

Copper produced—101,897,758 Ib. @ 

BO NEM erg chaise pa an geen 


Gold produced—27,410.869 oz. @ $20.00. 
Silver produced—257,515.73 oz. @ $1.091 


$18,073,591.45 
548,217.36 
281,116.14  $18,902,924.95 
Operating expenses: 


Mining and milling (including taxes)...... $9,256,738. 69 


Treatment, refining and freight.......... 5,423, 168.35 
Selling commission.............eeeeeee8 151,763.72 
RANE OI 5 e055 d sisi sida aoatsisarstaencs 694,600.00 15,526,270.76 
Net income from operation plus depletion $3,376,654. 19 
Miscellaneous income: 
Dividends from Bingham & Garfield 
Ren st st kek dake eae eaeea es 450,000.00 
Other income from rentals, interest, ete. 852,703.71 1,302,703.71 
$4,679,357.90 
Capital distribution—Nevada Consolidated 750,375.00 
Less loss on bonds sold and worthless ac- 
COUNTS WIIGUBIIOE «6.006660 865 sce 8 cea wens 245,140.48 


505,234.52 
$4,924,498. 38 


$48,999,864. 13 
4,924,498. 38 


$53,924,362.51 


Surplus from operations: 
Balance—Dec. 31, 1919.......... ry ee 
Net income and proceeds of depletion 


Less: 
PUI 36 nc: eg hae Ai wlore ane oolene qiators 


$2,342,942 .65 
Capital distribution..........000cce00008 


7,403,997 .35 
PARA 1I Oy OO aN s aa i ereleateka a needeesaies 


9,746,940. 00 
$44,177,422.51 


Current assets were $26,536,672 on Dec. 31, 1920, com- 
pared with $33,116,035 on Dec. 31, 1919. Current liabilities 
were $5,428,525 compared with $5,812,479. The net cost 
of production was 13.145c. per lb., which includes all credits, 
but is exclusive of Federal taxes. Capitalization, $16,244,- 
900 (par, $10). 


Mining Dividends for April, 1921 





Companies in the U. S8.: Situation Per Share Totals 
American Smelters ‘‘A’’.............. U.S. $1.50Q $146,071 
American Smelters “B’’.............. U.S. 1.25Q 39,855 
Bunker Hill & Sullivan, l.s............ Idaho .25 M. 81,750 
Bagie:& Biue Ben, LS... 6.06 0ssccess Utah 05 K. 44,657 
Great Northern Iron Ore............. Minn. 2.00 Q 3,000,000 
Phelps Dodge Corporation, ¢.......... es 1.00Q 50,000 
Tonopah Belmont ens s. .. . Nev .05Q 75,000 
Tonopah Extension, g.s. pole celnis prec .05Q 64,140 
"FOnGpeh: MARINE BBs occ vcs ssc ecnes Nev. 05SA 50,000 
TIRED RUDE IAL AE «00:0: 0 ocaiace's 0:06:04 9:08: Ariz. .15Q 204,455 
U.S. Smelting, R. & M. PEPE nSics pasa U. S.-Mex. .873.Q 425,556 
Companies in Canada, Mexico, Central 

and South America 
Asbestos Corporation................ Canada 1.50Q $45,000 
Asbestos Corporation, ane Canada 1.75Q 70,000 
Dome Mines, g..... ... Canada Eo 100,000 
Kerr Lake Mines, s. co. ‘as. ...... Canada .123Q 75,000 
Manganese Mines of Ouro-Preto. aap arene Brazil ER WA ear eiacere 
Manganese Mines of Ouro-Preto, pfd... Brazil. eee) eee tice wie 
NIE. <6 esa asels sass wee Colombia Ish. 3d.K £8,750 
DOH FEINOG) Bingo scca cease swasiene Canada $0.15Q $180,000 


A, Annually; K, Irregular; M, Monthly; Q, Quarterly; SA, Semi-annually. 


L’Echo des Mines et de la Métallurgie (Paris) of March 
20 reported that the Manganese Mines of Ouro-Preto 
(Brazil) company had caught up its arrears since 1914 
and had paid, for the interval 1914-1919, preferred dividends 
of 240 fr., as well as common dividends of 180 fr. per share. 
The table’s statement was given for 1919-1920 results. No 
information concerning the company has been found. This 
indicates a state of affairs in contrast to those of New 
York-Honduras Rosario company, which has suspended 
operations. Asbestos Corporation, Nipissing Mines, Ltd., 
Eagle & Blue Bell, Phelps Dodge Corporation, Tonopah 
Mining, all declared decreased dividends; and Howe Sound, 
Daly West, U. S. Smelting, Refining & Mining common, 
Vanadium Corporation, and Wolverine Copper were among 
the numerous companies that passed dividends usually paid 
at this time. Rio Tinto (Spain) passed its common semi- 
annual dividend for the first half of 1921. 
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METAL STATISTICS 




























































































Monthly Average Prices of Metals | Antimony, Quicksilver and Platinum 
Antimony (a) Quicksilver (5) Platinum (c) 
Silver —-New York—. —-New York—. —New York—. 
1920 1921 1920. 1921 1920 1921 
—New York—— ——London——. Sterling Exchange 0 ee 10.577. 5.258 90.192 48.440 154.23 73.400 
1920 1921 1920 1921 1920 1921 i dasacecunee ee ie 84.432 49.545 151.59 70.227 
TOMMMEE Soc cee cus sac 132.827 65.950 79.846 39.985 367.082 372.650 ATCD oo... eee eee eee : .282 92.611 46.796 138.56 72.463 
Woerunts Qiakvacnnen 131.295 59.233 85.005 34.745 337.466 385.932 BM ccédeceseccscvscs. (GERD Balan 102.192 45.423 127.04 73.404 
MNO eccwceecavc a 125.551 56.023 74.194 32.479 370.870 389.806 Ma deie wis 6 cine coun WG bcdnwes See | S6eKces See Sess 
pO ere 119.779 59.337 68.848 34.250 392.438 391.784 MO ica0es caw cencase ieee anakes ol?) oo. ee 
Oa pee 102.585 ...... 60.010 ...... 383.360 ...... Osiied bane ccacewxs BS kceee We eke SS}. eee 
a dae dec oor ...... con. ...... G5 GAG... a PENN a ira tric eres i) CO  iwicnc SUE. SO “aac 
Pettsc os caneees SE98G  ca.ess SRTIO oc ccs 365.536 20.00. September............ PME wewdcs y> J Ste cea. 
‘hems Ree os are TS ae S0:675 |... 360.404 ...... oO ee Gites dieu CO ee oo, ee 
September.......... Se-Gee kiss FORGE we cenee bo fe! November............ Biter cceeie's | ee oe: 
October...........- ? lee 54. 197 Lis Pee 346. 468 te ae RIQOOUN ds 6 ocivitecens S2e seckes Gide ~ sdaeee Bae kadar 
November.......... Estee wameue SRSee acta Ca ccueds eat eins . ——— 
December.......... C4ALTIR oucnn' i os 348.101 ...... Year........+-s.0e. GAG uidene- SRI oc. 2. OG Fes 
soe” Cceeiiiat ee,» aaa (a) Ja quotations in cents per lb. for ordinary brands. (6) Quicksilver in 
WOE crock 100.900 ...... Ce ae 364.840 ...... dollars per flask. (c) Platinum in dollars per ounce. 
New York quotations cents per ounce troy, 999 fine. London, pence per ounce, Pig Iron Pittsburgh 
sterling silver, 925 fine. - 
Bessemer Basic No. 2 roma 
Copper 1920-1921 1920 1921 1920 921 
VOMOOEV cicccceciiinc $40.47 33.96 $39.88 31.96 $39.86 pi 
——New York—— London a February........... 42.95 28.96 42.61 26.96 43.40 30.25 
Electrolytic Standard a. March............. 43.40 28.16 42.90 26.46 43.40 27.85 
1920-1921 1920 1921 Biccccccccesscss Glan meme 44.22 24.46 43.90 26.77 
SUMOEB sissies ce 18.918 12.597 118.095 70.964 123.238 79.119 MUM beekcccadacseas 44.00 ..... SEGe . «ice ae 
PGRGUATY. «oes cccces 18.569 12.556 120.188 70.925 126.950 75.925 Nd rar Sra 44.89 ..... aa OS re 
WM 6c cnsnccewnvs 18.331 11.976 109.533 67.565 118.348 71.190 OM eas Sdkdands aap... aa Meee 
MMe wikincvieciacins 18.660 12.438 103.025 69.381 111.500 71.786 BOMIR Sc osicnccccus 4a: _.... oa ..... ae 
a Wikis 5.0 esa wre;e io. eee GOFFe  nscecs i, ae September.......... aa ..... ae. -.... Lt” anes 
i osct.s cate uses Cf ae SPU ssi wes TOewee wcewe, CHR ic ccceceics Ce ee ee t,o 
Tuly.....secesecee 18.576 ...... 90.146 ...... 106.455... DO a.) ren Te cae aie MEGED  icéaia 
BR ri dio ek tes WEA bac ces Se vas 0e: WERE stews December.......... 164:%: -..... 34.90 2Oti..... Se i. 
September.......... HOGRe kaccnws 96.351 ...... lA - ere eines es Sa 
QAO sce cccscecs PRG veces GPSeE knees 1O8:FGR wees Year.. 44.45 ..... ae ..... SG 4. cs, 
i Reta waane's > ed ecu . = waa as po geckea In dollars: per long ton. 
COOMDE?...ccccecce «UG ceeoss FOR ceccoes oo 0 earn eee . 
iis deceseans WME cea 97.480 ...... 108.839... Monthly Crude Copper Production 
New York quotations, cents per lb. London, pounds sterling per long ton. —1920— —— 192) ————_ = 
Lead December January February March 
je 3650.00 3'3000003°000000  2°000'900 
—New York— —St. Louis— London—— rizona COpper........+..-. 1630, 300, ,000, ,000,000 
1920 1921 1920 1921 1920 1921 Calumet & Arizona......... 3,300,000 2,438,000 3,330,000 3,455,672 
8.561 4.821 47.095 23.387 Cons. Ariz. Smelting........ 476,000 (@) () (a) 
January.......-.-+eees 8.814 4.373 50.256 20.650 a a re 5,000,000 5,000,000 4,500,000 5,000,000 
Februaty......--++++++ 9145 4 086 SEER. TAGE | Tins ncsescscscensess 600,000 600,000 600,000 650,000 
Mareh........--++++++: 8902 4.356 SE, SESE Mata eniceccscascees 4,373,123 4,439,000 4,200,101 4,572,000 
April.....sesseeeserees sso a New Cornelia.........20... 2,688,456 2,170,000 1,975,918 2,220,186 
May......-seeeeeeeeees 8323 9.11! 34.330 |... : eS eee 2,655,000 2,822,000 1,882,000 2,199,000 
JUNE... ee eee e eee ee eee 8338... |, 34 960 Py 0 5,850,000 6,339,000 5,712,000 6,959,000 
MOMs a rrecnvceceeenecnes rae °***? ame iia, ( (} 0) (a) 
AUgUst....20-0+00+e0ee. ae oe 35.452 De iicakassexkasiasanss 2,975,000 2,983,000 2,976,000 2,940,000 
Seeenseeessesses GRRE onexes 33238 United Verde. 222222222220. 3.260000 3,500,000 3,450,000 4.115,000 
October........-+++.0+. cae 32.489 ||... | United Verde Extension... : 3,204,258 3,219,912 3,349,942 2.951.390 
November.....-++-++++ rae 34089 Calumet & Hecla........... 7,507,712 7,234,300 7,395,084 9,147,000 
December.........-.+++ can 66eees : wees Other Lake Superior......... 6,000,000 6,000,000 5,000,000 5,000,000 
7.957 37.832 PE dc nakGudccvannes 10,500,000 9,700,000 9,000,000 11,600,000 
YVOAP..eeee ee eee eee eee ane LEME S . Se NS ieaccidicncccwcees 1,538,760 1,600,000 1,500,000 1,000,000 
New York and St. Louis quotations, cents per lb. London, pounds sterling Nevada Cons........cecece 3,000,000 3,000,000 3,000,600 3,100,000 
per long ton. CMigdadcccecénccccadaes 2,999,000 2,999,751 2,978,934 3,051,838 
Tin a ee 7,500,000 7,500,000 7,500,000 7,500,000 
Eastern Smelters........... 1,600,000 1,500,000 1,500,000 1,500,000 
ee eee om Others, estimated........... 11,400,000 10,000,000 9,300,000 7,100,000 
1920 “i921 19201921 — Total United States....... 95,709,009 90,586,597 86,632,941 91,046,345 
SN i icincc cues 61.596 36.000 ...... 36.000 376.512 Imports: Ore and concen- 
PeDruary...ccccceses 58.466 59.932 32.142 395.750 trates, matte, etc......... 6,321,559 8,634,206 10,580,611 9,865,917 
BABEEM ce oc cece ssens 61.037 61.926 28.806 369.489 Imports of blister, unrefined, 
On ee ¢.iS =. H 30.404 aaa oa Mii scrennieracnsaces 21,156,861 21,456,013 19,424,907 12,448,823 
Maccnreesseeeeus : -100 ...... 294.813 ......+ | Jpnmoete of refined, ete...... 463, 679, 631, : 
June ete eee 46.125 48.327 acuioas 250.614 Imports of refined, etc..... 13,463,058 9,679,973 10,631,161 359,572 
tee eee ee ewenes . . . Grand total..............°0136,650,487 § 130,356,789 ' 127,269,620 22,674,312 
Bis ov 650.688 k6 43.856 47.620 274.048 British Columbia: 
September........... 41.940 44.465 270.120 Granby Cons.. ceveees 2,665,018 2,530 038 2,274,530 2,617,702 
Serre 39.310 40.555 258.190 Mexico...... Se soe hae 
November........... 35.667 ...... 36.854 241.080 ....... ec ciccnesvicavtucses 1,014,160 969,920 813,650 618,222 
December........... FUGUE -ticees FACES ccc TUG cesses Cate esas 3,700,000 2 530,038 (a) (2) 
tee Phelps Dodge Mexican 
MOGDaicdcsvcecesues re | | ae FFRGOM vcecagc peunertian. i . FE aoe eae rs 2,468,000 2,362,000 1,870,000 2,285,000 
New York quotations, cents per Ib. London, pounds sterling per long ton. Other foreign: 
Cerrode Pasco.............. 4,258,000 4,086,000 4,174,000 4,200,000 
Zine i iiaitensctacaens vss. 11,542,000 6,732,000 5,278,000 6,000,000 
MIR oop occccccsesc ae 2,970 135 2,912,805 3,283,960 5,360,128 
—St. Louis ——London—~ Backus & Johnston......... _ 1,604,000 1,760,000 1,306,000 1,642,000 
1920 1921 1920 1921 (a) Nocopper produced during this month. (6) Corrected. 
MME cite cckoteacendientdenaee 9.133 5 413 58.643 25.262 
a 8.708 4.928 61.338 24.850 Comparative Annual Copper Production 
MINN oc oeoe aetna cane valeur ane 8.531 4.737 53.467 25.077 1919 192 1921 
April.. , 8.184 4.747 47.388 25.530 | January.......ccccccccccsese 135,733,511 121, - 744 90,586 597 
DN KbGRdte cc eedenvew ener ecchenecanne FAT casas ee UNG tancciescsdcanecaaus 111,649,512 1 17,450,000 86 632,941 
WR abdecenca Veda deuddev devas... caReas | ee SUL NER) \ecudes NE le ry ee ee 102,040,460 120,309,316 91,046,345 
Wa eau vckecdansewienctavers cackueas Bae Secs GEL. vases EE drs a hax cuduw oko 98,808,998 ROE ke cewceeen 
ME So oie cs Wes ec e een ss GA ence Ce Mbddcdaedddeudeweecuawe des 92,652,975 CEG kek sticwces 
September.. SEERA Keon themeT A ERO MC nee ss 39.690 ...... RMON os auwcateakaetacdeexs 95,856,570 WIG IG7.056 ik... ....- 
J errr eae A: USER e6<u5.4 GUM hdiéccavevsnscvcassives 100,369,247 TOPE lo kecencwes 
caccl cee wehee ess ewes Wisine GlIee hice SGM sexsi es eh rata 107,994,040 116,460,654 .......... 
ALEK per deerrenserscuayes 5.624 ..... 27.762 ...... isd tcnvavacdeaee’ 108,703,075 (a) 104,919,262 .......... 
= CUI ca Ndeksicncwnsates 115,143,143 ta 105, 231, 571 Chieneeaa 
Sa ripe avicddedeacdrs se csauesekexmaev | err GOSTE ovicscs I Soo od rere cde 117,289,735 106,700. MM !daen aguas 
New York and St. Louis quotations, cents per pound. London, pounds sterling | December................+-+ 102,997,633 TREORTE”  wcwnaeexea 


per long ton. (a), Revised 











Arcadian Consol.... 


Bingham Mines..... 


Calumet & Arizona.. 
Calumet & Hecla.... 
Canada Copper 


Chile de Pasco. 


Columbus Rexall... 
Crystal re (new) 


Fist National 


Gadsden Copper.... 
Granby Consol 
Greene-Cananea..... 


Inspiration Consol... 


Mass Consolidated. . 
Micm Copper Col.. 


wk 
Siatier Lode (new).. 
Nevada sioneel.. 


Nixon Sroelie. 


Old Dominion 
Ray Cenasiianed... 


Shattuck Arizona.... 
Superior Copper 
Tenn. C. & C. cfs... 
United Verde Ex... 


Internat. Nickel..... 
Internat. Nickel, pf.. 


National Lead 

National Lead, pfd.. 
h Lead 

Stewart Mining 


Am. Z. L. & S, pfd.. 
.&Z 
Butte & <7 


Callahan Zn-Ld.. 
New Jersey Zn. 





Exch. High Low Last 
COPPER 

Boston *50 
Boston 543 
N. Y. Curb 3 
Boston 233 
New York 41} 
Boston 3 
Boston 10 
N. Y. Curb 55 
Boston 10 
Boston 53 
Boston 258 
N. Y. Curb 
Boston 8} 
New York 303 
New York 12} 
New York 25 
Salt Lake *253 
N. Y. Curb es 
N. Y. Curb aed 
Boston 362 
Boston Curb *30 
Boston 7 
Boston 10 
Boston Curb *82 
Boston 2} 
N. Y. Curb aes 
New York 23 
New York 25 
Boston > 
N. Y. Curb wiles 
New York 363 
Boston Curb 63 
Boston 23 
New York 20} 
Boston oe 
Boston 25 
Boston 24 
N. Y. Curb 


Boston Curb 


Boston 

Boston 23 
Boston 4? 
New York 24 
Boston 3 
Boston 51 
N. Y. Curb 5 
New York 128 
Boston Curb pls 
Boston 16 
N. Y. Curb 

Boston 1g 
Boston 

N. Y. Curb 

Boston si 
Boston 31 
Open Mar. +160 
Boston 42 
New York 14 
Boston Curb *35 
Boston 40 
Boston 16; 
Boston ii 
New York 63 
Boston 

Boston a % 
Boston 2} 
New York 10} 
Boston *50 


Boston Curb 293 
Boston 2 


New York 553 

Boston iF 

Boston *75 

Boston *45 

Boston 13 

NICKEL-COPPER 

New York 163 

New York ey 
LEAD 

New York 78} 


New York 1064 
New York 12 


Boston Curb 

ZINC 
New York 9§ 
New York 28 
New York 3 
New York 13 
New York 6 
N. Y. Curb 124 
N. Y. Cur' * 


Curb 
Los Angeles *50 


* Cents per share. ¢ Bid or asked. { —— wien 
$4, Semi-annually. BM, Bi-monthly. K, Irregular. I 
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MINING STOCKS 


Week Ended April 30, 1921 


eee ee 


“i Mar. v4, 'Q 
it June "20, Q 


84 Dec. 18, SA 
ie Mar. 21, Q 


ee 
ee ee 


ee ee ee ee) 


eee eee eee eee en eee 


ee ey 


ee 


seem eee eee reser ese 
eee eee ee) 


21} Dec. '18,Q 
314 June ’20,Q 


eos Apr. *21,Q 
40 Mar. '20,Q 
oft Dec. ’20, Q 


i Jan. ’20,'Q 


Cee eee rw e ee eeeeeee 


*3 July’! 
*50 a 26, Q 
Q . 
» Includes extra. 


















Stock Exch. High Low Last Last Div. 
GOLD 
Alaska Gold........ New York 1 i Dei hep hime een 
Alaska Juneau...... New York 1 1) BS  Wierinvecnane cece 
Carson Fill... 5.6 N. Y. Curb. Wines. Shiie A. canes 
Cresson Consol. we N. Y. Curb 2 13 13 June ’20, oe 
Dome Extension. . Toronto Site" Nekaneig MIR ch orate aa a rietae terete eee 
Dome Mines........ New York 20% 18; 20 Apr. ’21,Q 
Golden Cycle....... Colo. Sprgs. *77; *74 =~‘*774 Dec. '20,Q 
Goldfield Consol..... N.Y. Curb *7 *5 *7 Dec. ’19, 
Hollinger Consol.... Toronto 7.45 7.29 7.29 Feb. *Zzi,.M 
Homestake Mining.. New York Swe ahaha 58 Sept. "19, é 
Kirkland Lake...... Toronto "oe Ee. CRED how ncraaa teen ticmas 
eS ae Toronto 1.59 1.32 1.36 den. ‘21.5 
seco ay een aga Toronto 2.14 2.00 2.00 Jan. ’21,K 
Porcupine Crown.. Toronto *27  *25 *27 July "17, 
POPTUB s 6 c:csccccss Colo. Sprgs. *584 *53 *583 Oct. '20,Q 
Reorgan. Booth..... N.Y. Curb *4, 0 -*3 *4 May 19, ; 
Suver Pick... 6.2... N. Y. Curb *6 *4 WE asta ie peewee elm ie 
Teck Hughes....... Toronto ee ORR: OP ie kbc sees & bas 
TOME TON scene scins Los Angeles 1.90 0.87 0.90 Dec. ’19, 
United Eastern...... N. Y. Curb 23 23 23 Apr. ’21,Q 
Vindicator Consol... Colo. Sprgs. *33° 0 #300 *32)—s «Jan. ’20Q Z 
West Dome Consol.. Toronto oe - (See: Ee. cake nome eedivaewee 
White Caps Mining.. N. Y. Curb *8 *5 are eo ea ircaety 
Yukon Gold........ Boston Curb 14 q 14 June 18, 
SILVER 
Arizona Silver,...... Boston Curb *29 *23 *27 Apr. ’20,M 
Batopilas ne . New York 3 2 3 Dec. ’07, I 
Beaver Consol...... Toronto *38 *37 *37 May ’20,K 
Oe eee Toronto 1.80 1.80 1.80 Nov. ’20,Q 
Crown Reserve...... Toronto *137 -*134 0 =*134 Jan. °17, 
OER eee Boston 3 2% 3 Apr, ‘21:0 
EA OO, 6 0550.0ins.0% 0 Toronto 2506 923i SD ee. 18, 
McKinley-Dar.-Sav.. Toronto et ae *17 Oct. ’20,Q 
Mining Corp. Can... Toronto 1.00 0.92 1.00 Sept. ’20,Q 
Nipissing........... N. Y. Curb 6} 45 41 Apr. ’21,Q 
Ontario Silver New York 4) 4} 44 Jan. ’19,Q 
Ophir Silver........ N. Y. Curb 2 13 12 Jan. °12, 
Peterson Lake....... Toronto ¥*6 8 *64 *61 Jan. ’17, 
Temiskaming....... Toronto *22, *20 *20 Jan. ’20, K 
TROGHOWSY . . o0cccies Toronto 421 8816 4 «618 6 «6Jan. "19, 
GOLD AND SILVER 
BURT 0 55:5:s3080is seins N. Y. Curb a | *} FO hates eae See ore ant 
Barnes-King........ Butte Dicas cose SD Age Se 
Boston & Montana... N. Y. Curb mo “MBO “SOR - 2. cceccesasencoens 
SO a. ss sks vee N. Y. Curb *6 *4 BO! cxceoamepeieasts 
El Sebeabie. ces 2G. SoD Rie). Sees © siwwelnk acaseaene 
es OS eee N. Y. Curb *9 *6 *9 Aug. '18,SA 
Jumbo Extension.... N.Y. Curb *7 *5 *7 June ’16, 
Louisiana Con...... N. ¥. Curb ee keg bias oe ebiscwe ees 
MacNamara M.& M. N. Y. Curb #15 #13" #14 May "10, 
N. Y. Hond. Rosar.. Open Mar. TIOk. 79 kn Ons ZO 
Tonopah-Belmont... N.Y. Curb 13 13 I x% Apr. ’'21,Q 
Tonopah-Divide..... N. Y. Curb Fi 13: if Chih wedeun week ees 
a nn.. N. Y. Curb 13 1} 1s Apr. ’21,Q 
Tonopah Mining.. N. Y. Curb 3 i iy Apr. ’21,SA 
West End Consol.. N. Y. Curb Ik 1 Is Dec. 19, SA 
SILVER-LEAD 
Caledonia.......... N.Y. Curb #12 *9 *11 Jan. ’21,M 
Cardiff M. & M..... Salt Lake 15 1.170 1.15 Des, 20, 
Chief Consolidated.. Boston Curb 23 23 =24 Feb. '21,Q 
Consol. M. &S..... Montreal 16 15 5 Oct. °20, 
Daly Mining........ Salt Lake Oe ee ee eo 
Daly-West.......... Boston Sida Cha 23 Dec. ’20, 
Eagle & Blue Bell... Boston Curb .... .... 24 Apr. ’21,K 
Electric Point....... . Spokane Feces. cose 2 Daye SA 
Federal M. & S..... ew York Roaee Maas 7 Jan. ’09, 
Federal M. & S., pfd. New York Behe. . Maxae 233 Mar. ’21,Q 
Florence Silver...... Spokane Racks coves SEO Age." 19) 
Grand Central...... Salt Lake Oe ee ee 
Hecla Mining....... N. Y. Curb 4% 3} 44 Mar. '21,Q 
Iron Blossom....... N. Y. Curb *15 715i 9S) Apr. 20, 
Judge M. & S....... Salt Lake eee. ae 20, 
Marsh Mines....... N. Y. Curb *7 *5 BM: cathravaaubue’ wa ae eiy-Saedie 
Prince Consol....... N. Y. Curb 2 + vs Nov. 17, 
Rambler-Cariboo.... Spokane : ree. ee 
Rex Consol......... . Y. Curb *14 WER TRG cos cinsinnce ence tine 
South Hecla........ gg * Lake *65 63 *65 Sept. ’19, K 
Standard Silver-Ld.. Y. Curb as } vs Oct. °17, 
Tamarack-Custer.... Spo kane ae 1.90 Jan. ’21,K 
Tintic Standard..... Salt Lake 2:70 2. 65 2.65 June ’20, 2 
Utah Apex......... Boston 2% aot 2 zfs Nov. i 
Wilbert Mining..... N. Y. Curb *4 Nov.’ 
QUICKSILVER 
MéwW TAMB isc cscs ccs Boston *50 *50 *50 Jan. °19, 
VANADIUM 
Vanadium Corp..... New York 363 30; 354 Jan.’21,Q 
ASBESTOS 
Asbestos Corp..... Montreal 60 57 59} Apr. ’21,Q 1. 
Asbestos Soe. pfd.. Montreal sece vase OMe Ape. 2 @ 1. 
MINING, SMELTING AND REFINING 

Amer. Sm. & Ref.. New York 433 408 432 Mar.’21,Q hi 
Amer. Sm. & Ref. pf. New York 78% 773 77% Mar.’21,Q te 
Am. Sm. pf. A...... New York 69 69 69 Apr. ’21, "Q Ra 
U.8.Sm.R.& M... New York o34060 52h 33. Jan. °21, F 
U.S.8m.R.& M. pf... Boston 41 403 41 Apr. 31g 
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